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ABSTRACT
Food safety culture has become a prominent topic, with food safety management systems
(FSMS), food safety regulations, training and auditing being challenged due to the
reoccurrence of foodborne outbreaks. Due to its link with food safety performance, food
organisations must have the ability to accurately measure their food safety culture to
ensure it is an integral part of the company’s culture. The food safety culture of a dairy
processing facility in Ireland was measured quantitatively using a questionnaire which
was an adaptation of a food safety climate self-assessment tool. The questionnaire
assessed the human dimension of food safety culture such as employee ownership, peer
involvement, message credibility and leadership emphasis through 15 indicator
statements. The respondents rated the statements using a five-point Likert scale. The
indicators and answer scale were constructed so that a higher score on the scale would
relate to a stronger food safety culture. Semi-structures interviews were conducted with
members of the senior management team to establish their perception of the
organisation’s food safety culture. Based on the overall mean score obtained from the
questionnaires, the organisation’s food safety culture was found to have a mean score of
4.21 and standard deviation of 0.52, indicating a good or improving food safety culture.
Employees and senior managements perception of food safety culture was compared and
examined. No significant differences (p > 0.05) were found between the different
departments and their perception of the organisation’s food safety culture nor between
employees and senior managements perceptions as based on results from non-parametric
statistical analysis methods.
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ABBREVIATIONS

Abbreviation

Definition

EFSA

European Food Safety Authority

FSMS

Food Safety Management System

FSAI

Food Safety Authority of Ireland

FSCC

Food Safety Consultative Committee

FS
HACCP

Food Safety
Hazard Analysis Critical Control Plan

KPI

Key Performance Indicators

SMS

Safety Management Systems

HSES

Health, Safety, Environment and Security

HR

Human Resources

OPP

Operations, Projects and Performance

PCM

Product Change Management

CCP

Critical Control Point

CAPA
QFS

Corrective Action and Preventative Action
Quality and Food Safety
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CHAPTER 1. INTRODUCTION
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1.1.

Introduction

Food safety is vital for the protection of human health. In 2017, food related illnesses
were among the top 5 reported human zoonoses in Europe (EFSA, 2018). Food safety
culture has become a prominent topic due to this continuing trend, with food safety
management systems (FSMS), food safety regulations, training and auditing being
challenged due to the reoccurrence of foodborne outbreaks. Recent studies have shown
that food safety culture is important to the overall success of the organisation as it is linked
to food safety performance (Nyarugwe et al., 2019); but there is limited scientific
literature and evidence in this context (Powell et al., 2011; Taylor, 2011; Yiannas, 2009).
Due to its link with food safety performance, food organisations must have the ability to
accurately measure their food safety culture to ensure it is an integral part of the
company’s culture. A quantitative measure of an organisations food safety culture can be
key in determining barriers or areas that are preventing the organisation from being ‘audit
ready’, an idea which is now a criterion due to the increasing numbers of unannounced
audits in the food industry (Emond and Taylor, 2018). Food companies must have
confidence in their employees to implement and maintain food safety standards while
completing tasks critical to food safety, and not only when someone is checking or
auditing the system (Emond and Taylor, 2018). Due to increased interest, several tools
are currently being developed to measure food safety culture in organisations. For
example, in the UK, local authorities have begun auditing organisations against a list of
questions compiled and verified by the Food Standards Agency that will give a reflection
of the organisation’s food safety culture (Wright et al., 2012). An observational tool has
also been introduced that assesses the performance of the FSMS and certain behaviours
which can be indicate the strength of the organisation’s food safety culture (Jespersen,
2015).
14

A sustainable food safety culture is essential and can be achieved if food safety is not
seen as a regulatory requirement. Food safety should be at the heart of the company’s
culture. Every organisation, food company or food business has a culture and may have
a series of subcultures that all interlink and affect the company’s safety, food safety and
financial performance. An organisations culture can therefore be defined as the ‘normal’
or ‘accepted’ ways of workings or perhaps the best-known definition of organisational
culture is “the way we do things around here” (Hopkins, 2006). Therefore, it is perceived
as being correct and influences the accepted practices, behaviours and beliefs within an
organisation.

1.2.

Research Gap Analysis

Much research has been conducted to determine the relationship between a company’s
culture and health and safety, but there is limited research that explores the relationship
between a food company’s culture and food safety. There has been limited studies
conducted that identify or evaluate the drivers of food safety and quality culture. Some
drivers have been identified and relate to the human dimension of food safety
management. These drivers include employee ownership, peer involvement, message
credibility and leadership emphasis. Currently, there are no methods developed to assess
organisational food safety culture with respect to these four drivers.
It is known that employee ownership or employee commitment is fundamental to ensure
organisational success and has been studied in dept. However, there has been little, or no
research conducted to explore the relationship of employees’ ownership with respect to
food safety and quality culture.
Currently, there has been no in-depth food safety culture research conducted in Ireland
from an industry perspective. However, the FSAI and FSCC conducted a small survey on
15

the issue of food safety culture after Dr Lone Jespersen presented food safety culture to
the FSCC in March 2018 but this is data is not yet available and is not specifically related
to industry.

1.3.

Motivation & Research Aim

Many subcultures exist within organisations and shapes the organisation’s culture. The
current organisational culture and the demands for food safety and ‘audit readiness’ may
lead to conflict.
The purpose of this research is to quantitatively assess the food safety culture of a dairy
processing ingredients company in Ireland as it will give an insight into the human
dimension of food safety, shifting focus from the formal and technical aspects of FSMS.
The human dimension can often be referred to as food safety climate and offers a
snapshot into the employee’s perceptions of the current operational situation within the
organisation and therefore, as food safety climate is a component of food safety culture,
its measurement can reflect important aspects of the organisation’s food safety culture
(Neal et al., 2000). The food safety culture of a dairy processing facility was therefore
measured by using an adaptation of a food safety climate self-assessment tool developed
by De Boeck (2015). The adapted assessment tool was developed into a questionnaire
composed of 18 indicator statements. The respondents rated the statements using a fivepoint Likert scale. The indicator statements were divided into the drivers of food safety
culture such as employee ownership, peer involvement, message credibility and
leadership emphasis. The indicators and answer scale were constructed so that a higher
score on the scale would relate to a stronger food safety culture.
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Semi-structures interviews were also conducted with members of the senior management
team to establish their perception of the organisation’s food safety culture. Employees
and senior managements perception of food safety culture was compared and examined.
The results will identify the weaker components of the current food safety culture and can
be used a benchmarking score for the organisation to drive continuous improvements in
food safety performance.

1.4.

Research Question

This research aims to answer the following:
Does the organisation have a strong food safety culture? Are there differences between
departments and their perception of organisation’s food safety culture? Do employees and
senior management have a different perception of the organisation’s food safety culture?
Do the results identify the strongest and weakest of the four drivers of the human
dimension of food safety culture? Do the results highlight barriers affecting the
organisation’s food safety culture? Can the results be used as a benchmark score for the
organisation?

1.5.
1.5.1.

Aim & Objectives
Aim

Many subcultures exist within an organisation and forms its overall culture. The demands
for food safety and ‘audit readiness’ may lead to conflict and negatively impact on food
safety standards. This is since the beliefs and values of individuals in the organisation can
vary depending on their function or power status. For example, one department may value
financial performance more than food safety performance.
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The aim of this research is to quantitatively measure food safety culture at a dairy
processing facility in Ireland. The facility belongs to a multinational organisation. The
research will assess the human dimension of food safety culture by measuring the four
drivers of food safety culture as defined by the organisation’s corporate team. These
drivers include employee ownership, peer involvement, message credibility and
leadership emphasis.
The score obtained could then be used to understand the organisation’s current food safety
culture by giving a benchmark score that could be used to drive improvements in food
safety and quality performance at the site.
Senior managements perception of the organisation’s food safety culture will be
qualitatively assessed using semi-structured interviews and the data collected will identify
if there are any differences between the employees and senior managements perception
of the organisation’s current food safety culture. The research will also identify if there
are any differences in their perceived barriers to food safety culture.

1.5.2.

Objectives

The objective of this research is to assess the food safety culture of dairy processing
facility in Ireland by developing a questionnaire to quantitively measure employee’s
perception of the organisation’s food safety culture. The questionnaire assesses food
safety culture in terms of employee ownership, peer involvement, message credibility and
leadership emphasis and is an adaptation of a validated food safety climate selfassessment tool developed by De Boeck (2015). The results will provide information on
the perception of these drivers at the site and will act as a benchmark for future food safety
culture assessments. The senior managements perception of the organisation’s food safety
18

culture will also be examined by performing semi-structured interviews to collect
qualitative data that is reliable and comparable. The data collected from the questionnaire
and the interviews will be assessed. This will identify if there are any differences between
employees and senior management’s perception of food safety culture or any differences
in their perceived barriers.
1.6.

Research Contribution

This research can help with future food safety culture studies as there is currently limited
data on the barriers to strong food safety culture and their effects on food safety
performance. It can be used by other Irish food businesses as there is minimal research
on food safety culture from an Irish perspective.
This research will develop a questionnaire based self-assessment tool which can be used
to assess the human dimension of food safety culture such as employee ownership, peer
involvement, message credibility and leadership emphasis and can be used to update
existing knowledge on the relationship between the human dimension of food safety
management systems and food safety performance. The questionnaire will be broken
down into four drivers of as employee ownership, peer involvement, message credibility
and leadership emphasis. The scores obtained from each section can then be used to
quantitively evaluate the organisation’s food culture as the overall score will relate to the
employee’s perception of food safety culture. The scores obtained from each section will
help to identify the weaker components of the organisation’s food safety culture. The
overall score obtained from the questionnaire will be used a benchmark score for future
food safety culture assessments.

19

CHAPTER 2. LITERATURE REVIEW
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2.1. An Introduction to Organisational Culture
Organisational culture can be defined as the characteristics of an organisation. These
characteristics are the set of assumptions accepted by the organisation. They are
conserved by continuous human or employee interaction and are expressed in the
accepted attitudes and behaviours of employees within the organisation. These
assumptions may have worked effectively in the past and can sometimes still be accepted
as valid, despite the numerous organisational changes that have subsequently occurred.
An organisation’s culture forms an integral part of the day to day functionality of the
organisation and influences the different processes within the organisation.
Organisational culture is ‘the right way of doing things’, but is also ‘how problems should
be understood’ (Martins and Terblanche, 2003).
A strong culture means that each employee shares the same values and objectives, with
the aim of reaching the same goal. It is a shared system of meaning which results in
mutual understandings and form the basis of communication within the organisation. If
there is no shared basis of communication or understanding, the efficiency and
performance of the organisation is affected (Martins and Terblanche, 2003).
Organisational culture is expressed and communicated through symbols, behaviours,
language and the physical settings within the organisation. It has a role in influencing the
organisations goals and statements and fills the cracks between what is said and what is
actually carried out (Martins and Terblanche, 2003).
The socialisation process influences an organisation’s culture as employees learn what
behaviours are acceptable and how tasks should be completed. Norms are developed and
accepted, and then shared through the socialisation process. Employees will then make
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assumptions as to whether these behaviours form a valued part of the organisations culture
(Martins and Terblanche, 2003).
Organisational culture can therefore motivate employees to perform to the best of their
ability in order to fulfil organisational goals or it can subsequently demotivate and
demoralise employees negatively impacting the performance of the organisation. The
culture within an organisation influences behaviours more than directions given from
management. Organisational culture can therefore be used to characterise and describe
the dynamic part of the organisation. Since it is a part of each organisation, some
organisational cultures are more robust than others (Franks, 1989).

Handy and Harrison describe the four models that can define an organisation’s culture as
power culture, task culture, role culture and person culture. In summary, power culture is
the political culture that exists within an organisation. It is typically found in small
privately-owned businesses where there is a head central figure who is the main source
of power and influence. Decisions are not made based on procedures or policies but on
are made based on different influences. Task culture relates to a culture that is based on
projects or is job orientated. Decisions are made based on result and expert power. It has
an adaptive approach but is difficult to manage as there is few procedures or policies in
places detailing requirements.
Role culture, as described by Handy, is a culture that is predictable, and accountability is
held in high regard. This culture is typically found in public organisations. Person culture
is typically found in voluntary organisations. The mindset of this organisation is that
people work in the organisation, opposed to working for the organisation. There is no
overarching goal and decisions are made through mutual consent (Handy, 1983).
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Task Culture

Power Culture

Projects and job orientated culture

Politcal power
Decisions based on influences

Decisions are based on results and expert
power

Four Classes
of Culture
Person Culture

Role Culture
Preditable in nature
Decisions are based on accountability

Voluntary organisations
Decisions are made through mutal
consent

Figure 1: Handy's Model of Organisational Culture (Handy, 1983).

These models can be useful for describing organisational culture but can be misleading
as an organisation will operate simultaneously with more than one culture.

The

dominating and mixture of cultures present in an organisation will change due to
environmental factors and changes in the organisation’s structure (Frank, 1989).
Past research, conducted by Handy, used a questionnaire which focused on areas such as
communication, motivation, decision making and task allocation to determine the model
that could be used to describe an organisation’s culture. This determined the respondent’s
own preferred or accepted way of working and their perception of the way of working
sought by the organisation (Handy, 1983).
With Harrisons and Handy’s cultural models considered, food safety culture could be
described as a mixture task culture and role culture. Decisions affecting food safety would
be based on testing results and factual information. The organisation would have to be
adaptive to ensure both food safety and financial objectives are met. Accountability would
also be a part of the organisation’s culture as every employee would be responsible for
23

ensuring food safety standards are adhered to. Therefore, it is important to remember that
an organisation’s culture is not only composed of cultural models such as power, task,
role and person cultures but also subcultures. These subcultures relate to corporate, health
and safety and food safety aims and objectives. These subcultures will influence
organisational and employee’s beliefs and behaviours and will affect the financial, health
and safety and food safety performance of the organisation. Managers beliefs, values and
behaviours also shape an organisation’s culture and impact on its overall success (Abdul
et al., 2003).
Organisational behaviour such as absenteeism and staff turnover have undergone much
research due to their impacts on productivity and profitability. In order to reduce these
behaviours, organisations can implement programmes focusing on existing employees
that seek to establish a supportive work environment and reduce these negative
behaviours (Fishbein and Ajzen, 2011).
Therefore, if organisational behaviours are assessed in terms of their impact on food
safety performance, appropriate programmes could be implemented to reduce any
negative behaviours.

2.1.1. Organisational and Employee Commitment
Committed employees and managers can be defined as those who are willing to work
towards or those who are acceptant of the beliefs, values and goals of the organisation.
Therefore, having a committed staff is essential for organisational success (Abdul et al.,
2003).
Commitment and ownership towards food safety and related practices is essential for
strong a food safety culture within an organisation as pervious literature has shown that
24

organisational commitment affects job performance, behaviours and is positively
associated with motivation and involvement. Employee commitment or ownership is
therefore an integral part and is needed to develop a strong food safety culture (Abdul et
al., 2003).
A model proposed in 1990 suggested that there are three types of commitment which
include affective, normative and continuance. An employee’s emotional attachment and
involvement in an organisation is what is referred to as affective commitment and
employee’s that play a role in fulfilling the organisation’s goals. An employee’s feeling
of obligation or duty to stay working for an organisation can be described as normative
commitment. The continuance commitment refers to an employee’s financial ties to an
organisation, meaning they can simply not afford to leave the organisation (Meyer and
Allen, 1997). These three types of commitment could be used to determine employee’s
commitment or ownership towards food safety.
Continuance
Commitment:
continues working for an
organisation because
they cannot afford to
leave
Normative Commitment:

Affective Commitment:
continues working for an
organisation because
they agree with it and
desire to remain

continues working for an
organisation as they are
pressured to remain

Organisational
Commitment

Figure 2: Theory of Organisational Commitment (Meyer and Allen, 1997).
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2.2. Types of Cultures that exist within Organisations

2.2.1. Corporate Culture
An organisation is significantly influenced by its corporate culture. Corporate culture is
an important component as it is the values, beliefs, and behavioural patterns of employees
that forms the organisation’s identity and influences financial performance. It therefore
has a long-term impact on the overall success and behaviour of the organisation due to its
financial impact. Many studies have shown that this is because corporate culture shapes
the values and philosophies of employees, leading towards greater success and impacts
the organisations behaviour, values, beliefs, objectives and goals (Abdul Rashid et al.,
2003). It is a pattern of beliefs, symbols, rituals, myths, and practices that have evolved
over time in an organisation and has a relationship with financial performance (Abdul
Rashid et al., 2003).
Similarly, the commitment and objectives of the people within the organisation affect the
implementation and success of the organisations (Abdul Rashid et al., 2003). Therefore,
while it is important to shape appropriates values, beliefs or culture, it is unequivocally
important to ensure that there is committed employees and managers to successfully
implement that organisations plans and strategies to ensure a profitable business (Abdul
Rashid et al., 2003).
Research conducted has shown there is a relationship between corporate culture and
performance, particularly in relation to short term outcomes. However, a positive culture
does not necessarily mean there will be excellence corporate performance as research
concluded that an organisation with a strong or positive culture may have poor financial
performance, while an organisation with a weak culture may have excellent performance
(Kim Jean Lee and Yu, 2004).
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Excellent financial performance was found when the organisation’s culture was fitting or
appropriate to their industry and environment, implying a strong corporate culture (Kim
Jean Lee and Yu, 2004).

2.2.2. Health and Safety Culture
Health and safety culture is a long established concept stemming from the International
Nuclear Safety Advisory Group’s (INSAG) and was mentioned in a report published after
the Chernobyl accident. Research has shown that an organisation’s safety culture is
influenced by national culture, due to its influence on employees (Yorio, Edwards, and
Hoeneveld, 2019). Employees of an organisation in a certain country will behave in a
certain way due to the prevalent or socially acceptable values, but this does not necessarily
mean that eindividual has identical sets of values (Johns, 2006).
Health and safety culture is a mixture of three components that are combined to form an
overarching model or framework and include management, behaviours and values, also
known as normative, pragmatic and anthropological views. These normative views can
be defined as the organisation’s accepted notions or behaviours. These are influenced by
senior management and are implemented with the aim of creating a safe work
environment and encourage certain positive behaviours and therefore decrease the
occurrence of loss time incidents. However, this normative component of safety culture
is affected by the values, beliefs and attitudes or the anthropologic component of the
organisation’s culture (Yorio, Edwards, and Hoeneveld, 2019).
The normative and anthropologic components therefore interact and form the pragmatic
and final component of safety culture. This pragmatic component relates to the observed
safety practices and behaviours. Theories relating to an organisation’s safety culture
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suggests that pragmatic or the behavioural aspect is influenced by the normative
component which is influenced by the anthropological component. Thus, the
anthropological component which consists of values, beliefs and attitudes will be shared
amongst the employees and will influence their perception and understanding of the
organisation’s goals. This will then determine the employee’s behaviour or reaction to
these goals (Yorio, Edwards, and Hoeneveld, 2019).

Health &
Safety Culture

Pragmatic
Component

Normative
Component
Anthropologic
Component

Figure 3: Synthesis conceptualisation of Health and Safety Culture (Edwards et al.,
2013).

Health and safety research shows that surveying through questionnaires is an effective
method for studying organisational cultures, their effects on safety and work related
incidents. It is a suitable method as it can study employee’s values and beliefs but can be
criticised for being bias in terms of giving preferred definitions. It is also used to study
practices, but it is important to remember that this research method may give the
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employees perception of the practices rather than the actual ways of working (Hopkins,
2006).
Therefore, the above learnings can be used to construct a robust surveying strategy to
evaluate the effects of organisational cultures and their effects on food safety.

2.2.3. Food Safety Culture
Food safety culture relates to an organisation’s food safety beliefs and sense of purpose
in maintaining food safety standards. There is limited research in the area of food safety
culture, but literature published in recent years highlights how it is important in promoting
food safety.
Good food safety culture can be defined as one where employees have a sense of purpose
and importance in maintaining food safety. The values which shape a company’s food
safety culture can vary greatly from region to region due to cultural differences relating
to the population and the regulations governing that population (Nayak and Waterson,
2017).
Food safety culture is influenced by operational factors such as management, the size and
the product which the company is producing and must be considered when evaluating the
organisation’s culture. The design of the organisation’s Food Safety Management System
(FSMS) and employee’s behaviours and values will also influence food safety
performance. However, external factors such as national culture and food safety
legislation should be considered when examining to give context to the organisation’s
food safety culture (Nyarugwe et al., 2019).
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Previous studies on performance of FSMS showed the importance of context and its
positive effects on an organisation’s FSMS. Context can therefore have a similar effect
on an organisation’s food safety culture.
Context can be described as the environment in which the organisation operates, the
processes and products which they produce and puts demands on the FSMS to operate to
high standards, especially those with vulnerable consumer groups. For example, high risk
dairy and meat companies have shown to have stricter food safety requirements than other
high-risk food producing companies. Such organisations need to operate with a proactive
food safety culture and provide better organisational support to ensure food safety
standards are adhered, ensuring their FSMS is well established (Nyarugwe et al., 2019).
If employees engage in proactive behaviours, it will develop a proactive culture within
an organisation. Employees can engage in proactive behaviours in their day to day roles
by taking initiative; seeking to improve current situations. Proactive food safety
behaviours are therefore necessary in the achievement of a proactive food safety culture
(Crant, 2000).
An organisation with strong food safety culture is one which has food safety integrated
into every department’s goals and all decisions take food safety into consideration. It is
an organisation that implements food safety metrics, leaders hold employees accountable,
compliance is a key aspect of day to day tasks and non-compliances are fully investigated.
Employees understand the importance of food safety and do not see it as a tick box
exercise and therefore do the right thing, even when they are not being watched (Ades et
al., 2016b).
The purpose of this research is to analysis finding made in relation to food safety culture
as it could be preventing the establishment of a strong robust food safety culture. The
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food safety behaviours, beliefs and attitudes of employees in a dairy processing facility
will also be studied and the findings will be used to determine and evaluate the current
food safety culture of the organisation and its impact on food safety performance.

2.3. Sources of Organisational Culture
2.3.1. National Culture
National culture is an influential factor in the design of management control systems
(Bititci et al., 2006). The influential effects of national culture on safety culture has gained
formal recognition. For example, even highly regulated industries are influenced by
national culture above and beyond occupational context (Yorio, Edwards, and Hoeneveld,
2019).
Geert Hofstede in 1980 published the most influential research in the area of national
culture and its effects on organisational culture. It highlighted how values which are
embedded in national culture influence organisational culture. He described culture as a
brains method of collecting data that varies from one group to another. He defined the
four cultural dimensions as individualism versus collectivism; power distance;
uncertainty avoidance; and masculinity versus femininity and later adding two additional
dimensions-long-term versus short-term normative orientation and indulgence versus
restraint (Hofstede, 1980).
Literature has shown there are numerous external factors that affect the creation and
evolution an organisation’s culture and safety culture. Therefore, the same can be said for
food safety culture.
In theory, factors such as management and leadership style, the economic climate in
which the organisation operates in, national status, the country in which the organisation
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is based and the industry itself, will significantly influence the organisation’s food safety
culture (Yorio, Edwards, and Hoeneveld, 2019).
The social network theory implies how employees’ behavioural choices and perceptions
are shaped by the society or the social networks in which they live. An organisation’s
food safety culture will likely be impacted by these social networks as the employees are
immersed and embedded into society and people within societies have common patterns
of thinking, common interpretations of stimuli, and common behavioural responses to
these stimuli. As an individual desires to feel accepted, these influences can take over and
impact on employees perceptions and behaviours and result in some organisational
subcultures being over shadowed (Yorio, Edwards, and Hoeneveld, 2019).
There is little research into ‘strong’ food safety culture in Irish food businesses or
processing facilities. Safety culture can be measured through perceptions of employees
as it is assumed that will reflect safety related behaviours, activities and policies relating
to safety within the organisation (Tear et la., 2018). The same could be applied to food
safety culture. An organisation where beliefs, behaviours and activities are positive and
shared amongst all employees would therefore likely have a strong food safety culture.
However, there is limited research to identify such behaviours, beliefs or activities.

2.3.2. Cultural Dimensions
Statistical theories can be used to measure the dimensions of culture and such a theory
was developed by Hofstede in 1980 where it was identified that five distinct dimensions
of culture existed and included power distance (large vs. small), individualism versus
collectivism, masculinity versus femininity, uncertainty avoidance (strong versus weak)
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and long-term vs. short-term orientation. This theory has been used as the basis for many
research efforts relating to culture (Chatterjee, 2014).
Power distance is the cultural dimension which relates to social variations or inequalities
as power is unequally shared with greater control and power resting with some people
more than others (Chatterjee, 2014). Societies can be classified depending on their power
distance index (PDI). For example, societies with a high PDI have power unequally
shared with people with less power are fearful of contradicting people with authority.
Authorities in these societies listen less to public opinions (Chatterjee, 2014).
Individualism vs. Collectivism dimension describes how individuals integrate into
society. Individualism refers to societies where people are expected to stay independent
and to fend for themselves. Collectivism is the cultural dimension which describes a
society that people integrate into a strong tight knit society (Hofstede, 1980).
Masculinity and its opposite femininity refers to the cultural dimension which defines the
distribution of roles between males and females. A nations culture can therefore differ
greatly depending if is a masculine or feminine country. Studies have shown that men’s
values from one country to another can either vary drastically from that of women or can
be very similar. However, women’s values differ less among societies than men’s values.
Masculine countries therefore show a significant gap between the men’s value and the
women’s values (Hofstede, 1980).
Uncertainty avoidance is the dimension of national culture that attempts to explains
peoples response to uncertainty or the societies feeling towards the unknown. Uncertainty
Avoidance Index (UAI) is the means by which Hofstede quantified uncertainty.
Organisations which a strong UAI where found to have more committed and loyal
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employees. Strong UAI organisations were found to have greater internal regulation and
managers were more involved in day to day operations (Hofstede, 2001).
Long term and short term is another dimension. Long term orientation are values linked
perseverance, whereas short term orientated cultures have values linked with respect and
the obligation of fulfilling social norms (Hofstede, 1980).

Power
Distance

Long Term vs
Short Term
Orientation

Hofstede's
Cultural
Dimensions

Uncertainty
Avoidance

Individualism
vs.
Collectivism

Masculinity vs.
Femininity

Figure 4: Hofstede's Cultural Dimensions

2.4. Food Safety Culture and Food Safety Management Systems
Senior management can proactively change the culture of an organisation. But this can
only be achieved if there are established expectations which are communicated to all
employees. These expectations set out the ways of working and employees understand
why they are expected to work in a certain manner. Organisational goals are then defined
and have associated incentives. These incentives are usually intangible and relate to
increased job satisfaction. Metrics and key performance indicators (KPI’s) are useful in
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measuring goals and incentives and highlight to employees’ behaviours that are rewards
and those which are not (Ades et al., 2016).
Food safety culture has a major impact on the effectiveness of food safety management
systems and performance. A strong food safety culture can therefore be defined as one
where food safety is a top priority to all employees and not just to the quality department.
Food safety is never compromised and is always considered during decision making
(Ades et al., 2016).
Effective management is therefore an important factor affecting an organisation’s food
safety performance and culture. Effective management is needed for consistency during
food production of safe food. Food safety goals can only be achieved if there is an
effective FSMS in operation as it offers direction to employees and organises resources
(Griffith, 2010).
Hazard Analysis Critical Control Point (HACCP), is a FSMS which is recognised as the
most effective system for controlling food safety. However, FSMS such as HACCP can
become compromised in an organisation where there are a number of subcultures as food
safety culture is often pitted against the money saving culture for priority. This results in
the organisation cutting costs which negatively impacts on food safety as senior
management see food safety as an expense rather than a priority (Griffith et al., 2010).
An organisation’s food safety culture is therefore a major factor affecting the
effectiveness of FSMS.
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2.4.1. Food Safety Culture and Food Processing
Food safety culture is formed from inputs of social cognitive science, food science and
organisational culture. When measuring an organisation’s food safety culture, the
organisation’s HACCP system and the risks associated with the product must be
considered. This relates back to food science which enables the organisation to make
informed decisions relating to associated food safety risks in order to ensure the
production of safe wholesome food. Social cognitive science must be considered when
predicting or defining employees’ behaviours that impacts food safety and can be applied
to measure the intent of the organisation’s managers and employees to perform
behaviours within the scope of the organisation’s food safety goals and values (Jespersen
et al., 2016).
Food safety must be integrated into the organisation’s strategic goals to ensure it
materialises and is seen as a critical part of the production process. Once food safety is
established within the goals of the organisation, food safety dialogue must occur in order
to develop a strong food safety culture. Employees will then become interested in food
safety and being to understand why it is important for the organisation. A strategic plan
can then be developed and implemented move the organisation towards its food safety
goals and to ensure maturity of the organisation’s FSMS. However, the current status of
the organisation must be known and evaluated for this process to work and facilitate the
appropriate changes. These changes must be effectively communicated to ensure buy in
from all relevant stakeholders. Employees need to understand why these changes are
needed and how to complete day to day production tasks with food safety in mind. Once
changes begin, it is vital that leaders reward positive behaviours and hold those who are
resisting change accountable (Ades et al, 2016b).
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The purpose of this research is to identify the current food safety culture in a dairy
processing facility. Once this is established, barriers and facilitators affecting food safety
culture will be examined and their impact on food safety performance.

2.4.2. Food Safety Culture and the role of Leaders
Transformational leaders are those who motivate employees to overcome obstacles,
creating a common cause to achieve goals. The effects of transformational leaders in a
retail setting have been examined (Lee et al., 2013).
Leaders develop the culture of an organisation. Therefore, in terms of food safety culture
it is important that transformational leadership is apparent within the organisations as this
will develop a close relationship between managers and employees (Lee et al., 2013).
Transformational leaders support career development and a supportive climate, resulting
in greater job satisfaction which contributes to stronger organisational subcultures such
as food safety culture (Northouse, 2004).
Leadership as a component of food safety culture relates to the perception of the level of
involvement the organisation’s leaders have and it is their ability to motivate employees.
Employees are therefore engaged with food safety and hygiene compliance and increases
the organisation’s food safety performance (Griffith et al., 2010).

2.4.3. Food Safety Culture and Employees
Employees, particularly those classified as food handlers have a major impact on food
safety culture as their food safety beliefs and practices form the basis of an organisation’s
food safety culture (Clayton et al., 2002).
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Strong food safety practices are needed to develop a strong food safety culture. Methods
to improve food safety practices amongst employees are essential in the development of
a strong food safety culture and are still being examined. Food safety training is a
requirement in all food businesses and increases food safety knowledge amongst
employees (Clayton et al., 2002). However, studies have shown that the provision of
knowledge will not solely result in a positive behaviour or food safety practices as
environmental, cultural and social factors play a role also (Powell et al., 1997).
Pervious research completed in 2002, showed that employees were happier when good
food safety practices were observed. This study also explores the barriers to good food
safety practices and found that factors such as time constraints negatively impacted food
safety culture and behaviours (Clayton et al., 2002). This study also highlighted a need
for senior management to allocate more resources to resolve problems or issues raised my
employees to facilitate food safety (Clayton et al., 2002).
In retail settings a study found that there were four distinct factors that influenced food
safety culture and motivated employees to perform good food safety behaviours. These
motivators included communication between employees and managers, rewards for good
behaviours and the punishment of poor food safety behaviours, job satisfaction and
resources (Arendt et al., 2011).
In an industrial or large processing context, there is limited research on factors which
motivate employees to perform good food safety practices and the barriers that prevent
strong food safety culture.
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2.4.4. Food Safety Culture and Communication
Creating a strong food safety culture requires the application of science, effective
leadership towards food safety and strong communication systems. Communication is
proposed to be a factor that contributes massively towards food safety culture and
performance as it shares accepted practices and information surrounding foodborne risks
to food handlers (Powell et al., 2011). Organisational communication has been studied in
dept and is divided into internal and external communication. Internal communication
relates therefore communication that is prepared and established within the organisation.
Communication instruments have been studied and found to be effective in improving
communication within organisations, however, studies have also shown that face to face
interactions between employees and management are still needed in creating
organisational culture. Literature has also shown the importance of internal
communication in leadership and is necessary for employee motivation (Sebastião et al.,
2017).
Communication tools such as information or fact sheets have been used in the food
industry to help inform and communicate food safety issues to food handlers, (Powell et
al., 2011) keeping them informed and engaged.
Communication as a component of food safety culture relates to transfer of hygiene or
food safety messages within the organisation (Griffith et al., 2010).

2.4.5. Food Safety Culture and the effects of Team Work and Resources
Individual performance is enhanced by team work or team cohesiveness. Team
cohesiveness can be defined as the factors that attract and motivate individuals to work
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together in a group, such as incentives. These incentives attract individuals and motivate
them to work for the group, enhancing individual and team performance (Wendt et al.,
2009).
Team work as component of food safety culture relates to engagement of all parties in
maintaining hygiene and food safety (De Boeck et al., 2016). Team work could be
classified as a resource. Resources are the physical and non-physical means such as time,
personnel and training which are needed to produce food in a safe and hygienic manner
(Griffith et al., 2010).

2.5. Organisational Culture and Food Safety Culture
Organisational culture is representative of all members of an organisation. Therefore,
when defining an organisation’s culture, majority if not all members of staff should be
sampled. As discussed, an organisation’s culture may be composed of several subcultures
and the relationships between these subcultures is essential when defining the
organisation (Hofstede, 1998).
The concept of food safety culture is like organisational culture in that it describes how
employees see their organisation and work environment. Elements from health and safety
culture can be used to assess food safety culture. For example, assessment of employee’s
perceptions towards risk management systems, leadership, communication, risk
perception and work environment (Ungku Fatimah et al., 2014).
Past research has suggested to compare food safety culture with similar organisational
cultures to help improve food safety and to use as a benchmark. Therefore, this research
wishes to evaluate food safety culture to develop a benchmark score for the dairy
processing facility. This score can be used to determine the areas within the organisation
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focus is needed in order to improve food safety culture and performance (Ungku Fatimah
et al., 2014).

2.5.1. Health & Safety Culture and its relationship with Safety Performance
Employee’s perceptions of health and safety behaviours are measured as it reflects the
organisation’s health and safety culture. Health and safety culture is a key factor affecting
safety management systems (SMS) and culture changes can be implemented to reduce
accidents numbers within organisations. It defines the organisation’s values and beliefs
in relation to safety (Stemn et al., 2019).
Literature has shown that health and safety culture can be assessed using a subjective or
an objective approach (Fleming, 2007). Objective assessments involve evaluating
tangible indicators such as accident reports and figures. Subjective assessments involve
the use of surveys and evaluates intangible indicators such as employees’ behaviours and
views on the organisation’s safety management system (Stemn et al., 2019).
An organisation’s safety culture is reflective of the organisation’s beliefs, values, norms
and behaviours. Safety culture affects safety performance and literature has shown that a
strong safety culture increases safety performance within organisations. The most
commonly used method of assessing safety culture in literature was surveying employees
and evaluated the perception of the organisation’s policies, procedures. These perceptions
influence the safety behaviours of the employees, which in turn forms the culture as it
may normalise a behaviour (Mearns et al., 2013). However, it is important to remember
that culture is socially constructed and may differ from departments or levels within an
organisation. These different perspectives are due to varying roles, resources or power
status. Therefore, safety culture is likely to be shaped by employees’ perceptions of the
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organisation’s policies, procedures and values for safety. These perceptions are shaped
by the employee’s job and position or level within the organisation (Stemn et al., 2019).

2.5.2. Learnings to be taken from pervious Health and Safety Culture research

Food safety culture could similarly be assessed using a subjective or an objective
approach. A subjective approach is likely to be more representative and should cover all
subgroups within the organisation as culture is socially constructed and will vary from
departments and levels of authority within the organisation (Stemn et al., 2019).
Limitations of pervious literature based on health and safety culture is that there was little
regard given to the effects of national culture on management structures and
organisational culture (Stemn et al., 2019).
Limitations will arise when using subjective assessments, such as surveys and
questionnaires, to determine food safety culture and will be like those discussed in health
and safety literature. Data collected using surveys and questionnaires can be bias as
respondents can respond in the way that is perceived as being more socially acceptable
(Stemn et al., 2019).

2.6. Current understanding of Food Safety Culture
According a survey conducted by GFSI in 2017, 25% of food businesses surveyed have
begun adding food safety and quality culture topics to training programmes. The inclusion
of food safety training is due to its impact on audit performance. Each and every business
within the food industry is now being exposed to more unannounced audits meaning that
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adherence to documented food safety and quality policies is necessary at all times.
Assessing food safety culture is necessary to ensure continuous improvements as
organisations must ensure that they do not become complacent and must trust that
employees are committed to food safety and not only when someone is watching. An
organisation with a strong food safety and quality culture is seen to be committed (Emond
and Taylor, 2018).
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CHAPTER 3. MATERIALS & METHODS
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3.1.

Research Assumptions

This research assumes the organisation’s food safety culture could be improved due to
recent audit results. The organisation is seeking a culture of audit readiness ingrained into
day to day operations. However, in order to achieve this goal, an understanding of the
current food safety culture is needed in order to overcome the barriers preventing a strong
food safety culture. Once these barriers are overcome, it can be anticipated that there will
be greater adherence to food safety standards. It is probable that ‘message credibility’
(communication) will be the poorest scoring driver as recent food safety incidents have
highlighted ineffective communication between management and employees.
It can also be assumed that food safety culture has a major impact on the effectiveness of
food safety management systems and performance. Another assumption that can be made
regarding the demographic as food safety may not be top priority to all employees or
departments and will likely be strongest amongst the quality department (Ades et al.,
2016). This is because the research is taking a subjective approach and will be more
representative and will cover all subgroups within the organisation. The results are likely
to vary from department and levels of authority within the organisation as culture is
socially constructed (Stemn et al., 2019). However, with this in mind, it can be assumed
that the employees and senior managements food safety culture scores will be slightly
different, but their overall perception of the current food safety culture should not vary
significantly. The differences will likely be between what they perceive as the barriers or
facilitators of food safety culture.
Furthermore, it is assumed that the respondents would be truthful in their answers during
the completion of the questionnaires and semi-structure interviews as these will be
conducted with anonymity and confidentiality in line with ethics guidelines and because
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the respondents can withdraw from the questionnaire or the interview at any time if they
do not feel comfortable answering. The final assumption which can be made is that this
research will quantitively evaluate the organisation’s current food safety culture. The
result will offer insight into the barriers preventing the organisation from achieving a
strong food safety culture and can be used as a benchmark score for future food safety
culture assessments.

3.2.

Research Strategies

Both quantitative and qualitative research approaches can be applied when conducting
educational research. Quantitative research is the most common research method used as
it has well established methods and strategies, while qualitative research is still growing
in popularity and use. Some research studies can also apply a mixed method approach
which involves a combination of quantitative and qualitative research (Yilmaz, 2013).
Since quantitative research analyses results obtained by using mathematical methods such
as statistics, it tends to be used more commonly in educational research. Therefore, it can
be defined as research that explains phenomena according to numerical data.
Qualitative research is often difficult to define but was defined by Strauss and Corbin
(1998) as research that produces findings that are not produced from statistical analyses
or quantifiable.
Both methods are therefore different in their own right, and when conducting reliability
and validity studies it is important to remember that it can be misleading to determine the
quality of qualitative studies via quantitative concepts or measures (Creswell, 2009).
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This research is based upon a mixed method approach of both quantitative and qualitative
research. The quantitative research involves data collection, where the findings are
analysed using statistics which can then be used to assess an organisation’s overall food
safety culture based on the results obtained from the questionnaire completed by the
organisation’s employees. The results can then be used either confirm or reject the
hypothesis that there is no significant difference in employees and senior management’s
perception of the current food safety culture, but their perception of barriers and
facilitators vary slightly (Bryman 2016). The qualitative research involves the use of
semi-structured interviews to collect reliable, comparable qualitative data in relation to
the topic (Yilmaz, 2013).

3.3.

Research Method

For the quantitative approach, this research developed a questionnaire which was an
adaptation of a validated food safety climate self-assessment tool by De Boeck (2015).
The food safety culture of the organisation was quantitatively measured by using this
questionnaire and was composed of 15 indicator statements. The respondents rated the
statements using a five-point Likert scale. The indicator statements were divided into the
top drivers of food safety culture such as employee ownership, peer involvement,
message credibility and leadership emphasis. The indicators and answer scale were
constructed so that a higher score on the scale would relate to a stronger food safety
culture and the results were statistically analysed to quantify the organisation’s food
safety culture.
The mixed method was chosen as the quantitative aspect of the research would be
effective in gathering a large amount of data in a relatively short period of time (Bryman,
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2016). Secondly, the quantitative method could be used to analysis specific
demographics, such as different departments and will identify if there are any variations
in the perception of food safety culture between various departments and levels of
authority within the organisation. The qualitative aspect of the research would provide
textual data and quotation from the participant (Yilmaz, 2013).

Semi-structured

interviews were chosen as it allowed for the questions to be prepared in advance. The
interviews would be taped and the transcribed later for analysis and hand-written notes
would also be taken during the interviews.

3.4.

Research Design
3.4.1.

Questionnaire

A questionnaire was designed with 18 multiple-choice questions in total, with 15
indicator statements. The questionnaire was designed to survey employees working in a
dairy processing facility in Ireland. It was based on an adaptation of a validated food
safety climate self-assessment tool that was developed in 2015 by De Boeck. This tool
was used to form the questionnaire; however, modifications were made to the develop a
questionnaire which was suitable to the facility. The indicator statements were adjusted
and based upon the four top drivers of quality and food safety culture as defined by the
organisation’s corporate quality and food safety function.
The entire questionnaire was comprised of 18 multiple-choice statements. It was divided
into two sections. The first section consisted of three questions which covered the
demographics of the employee’s being surveyed, such as their department or function
within in the organisation, length of employment and training status. The second section
tested employees’ perception of the organisation’s food safety culture. 15 statements split
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into four subsections were designed to evaluate the employee’s perception of their own
commitment (ownership) to food safety and quality, their perception of their peers
involvement in food safety and quality efforts, their perception of communications
delivered in relation to quality and food safety issues (message credibility) and finally
their perception of leaders or managers emphasis towards food safety (leadership
emphasis). The employees rated the statements using a five-point Likert scale. The
indicators and answer scale were constructed so that a higher score on the scale would
relate to a stronger food safety culture and the results were statistically analysed to
quantify the organisation’s food safety culture.
Once the design of the questionnaire was established, it was pilot-tested amongst senior
management to ensure accuracy and adjustments were made to enhance the survey.

3.4.2. Semi-structured Interviews
A semi-structure interview was developed, and each interviewee was presented with three
open ended questions. This ensure that each respondent was presented with the same
questions and topics to collect qualitative data that was reliable and comparable. These
interviews were conducted once with members of the plant’s leadership team, meaning,
senior management. The interview guide was developed and contained the focus
questions that were included to ensure that interview focused on the topic of food safety
culture (Jamshed, 2014). In order to have the interview data captured more effectively,
the interviews were recorded as it allowed for full concentration on the interview. Hand
written notes were also maintained.
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3.4.3. Data Collection
The sample was composed of employees of the dairy processing facility of which 100
contributed through the completion of questionnaires and semi-structured interviews. To
ensure objectivity, demographic questions were included such as department or function
within the organisation, length of employment and training status. Surveying began on
9th December 2019 and closed on 16th December 2019.
The sample of employees who participated were informed of the objectives of the study
and made aware of the confidentiality and ethical guidelines of Technological University
Dublin.

The participants were approached in person and electronic link to the

questionnaire on a tablet was given for their completion at that time. The responses were
collected from 9th to 16th December 2019. The participants spent around 5 to 10 minutes
to complete the questionnaire and were approached in the staff canteen, at the facility’s
main reception area and in low care production areas.
The sample used for the semi-structured interviews consisted of members of the senior
management team. Prior to commencing the interviews, the interviewee was informed
that the interview would be recorded and deleted once the transcribing had been
completed. The interviewee was informed of the objectives of the study and informed of
the confidentiality and ethical guidelines of Technological University Dublin. On
average, the interviews lasted approximately 10 minutes.

3.4.4. Data Analysis
For data analysis, the statistical software package of Minitab (version 11) was used to
analysis the data collected from the observed sample.
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The questionnaire consisted of 18 questions in total, 15 indictor questions with an answer
scale constructed using the 5 Likert scale, where 1= strongly disagree, 2= disagree, 3 =
neither agree nor disagree, 4 = agree and 5 = strongly agree. All missing answers were
removed to avoid being counted.
Part 2 of the questionnaire and each of the four subsections had their overall score, mean
score, median and standard deviation analysed. After calculating overall score for each
participant, the scores were used to determine the organisations current food safety
culture. If a score of 4.3 points or more was achieved, it would indicate that the
organisation had a high or strong food safety culture, the scores for each subsection and
each demographic group were also analysed. Therefore, if the average overall score
obtained was 60 points or more, or if each subsection had a score between 4.3 or 5, the
organisation could be described as having a high or strong food safety culture. However,
if the score was between 3 and 4.3 points it would indicate a good food safety culture, but
improvements are needed and a score of between 1-2 point indicating a weak food safety
culture.
The benchmark score of 4.3 was taken from De Boeck pilot study where the food safety
culture of various butcher shops was analysed using the food safety climate selfassessment tool (De Boeck et al., 2015) and a similar analysis was completed in order to
compared to the overall mean food safety culture score (mean calculated over the 15
indicators) and mean scores per subsection (mean calculated over the indicators per
subsection) with this benchmark score.
Non-parametric statistical analysis methods such as Chi-square (x2), Mann-Whitney U
test and Kruskal Wallis test are the recommended methods for analysing data obtained
from questionnaire using Likert-scales (Harpes, 2015).
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The Chi-square (x2) Mann-Whitney U test was adopted to determine if there was a
significant difference between employees and senior management’s perception of the
organisation’s current food safety culture. The Kruskal-Wallis test was used to determine
if there were any differences between the different departments’ median food safety
culture scores.
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CHAPTER 4. RESULTS & DISCUSSION
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4.1.

Sample Profile and Characteristics

As discussed in the earlier section, research was conducted using questionnaires and
semi-structured interviews which assessed the food safety culture of a dairy processing
facility in Ireland. The questionnaire was designed to survey the organisation’s employees
and was composed of 18 multiple-choice questions, with 15 indicator statements. The
indicator statements were based upon the four top drivers of quality and food safety
culture as defined by the organisation’s corporate quality and food safety function. Table
1 summarises the demographic characteristics of the sample. The largest proportion of
respondents (34.8%) work in the operations department and includes production
operators. 27.08% of the respondents have worked at the facility for more than 5 years
and 16.7% for more than 10 years, constituting 43.78% of the respondents.
95.83% of the respondents confirmed they had received food safety and quality training,
with 4.17% saying they had not received training. However, all employees receive annual
food safety and quality training through an online module and is compulsory. It is likely
this question was misunderstood and was interpreted as external or third-party food safety
training.
Table 1: Sample Characteristics.
Characteristic

Respondent
(n.)

Percentage
(%)

HSES

7

7.29%

Quality

27

28.13%

33

34.38%

Supply Chain

15

15.63%

HR

4

4.17%

Finance

3

3.13%

Category

N

Operations
Department

96
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Characteristic

Length of
Employment

Procurement

3

3.13%

OPP

2

2.08%

PCM

2

2.08%

Respondent
(n.)

Percentage
(%)

<1 year

13

13.54%

1-2 years

25

26.04%

16

16.67%

>5 years

26

27.08%

>10 years

16

16.67%

Respondent
(n.)

Percentage
(%)

92

95.83%

4

4.17%

Category

3-5 years

Characteristic

Category

Received Food
Safety
Training

Yes

4.2.

N

96

N
96

No

Assessing the Organisation’s current Food Safety Culture

4.2.1 Employees’ Ownership and Commitment to Food Safety

Table 2 presents the results from Part 2 Subsection (i) of the questionnaire. This
subsection examines the employees’ commitment to food safety. The respondent
answered each of the four indictor statements which assessed their ownership and
commitment to food safety standards and performance, where 1 = strongly disagree, 2=
disagree, 3 = neither agree nor disagree, 4 = agree and 5 = strongly agree. The mean
scores for the subsection and the individual indicator statements were calculated and
standard deviations also calculated. The mode for each indicator statement is also
summarised in the table below. The mean score for employee ownership was 4.3,
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therefore, when compared with the food safety climate self-assessment tool benchmark
score of 4.3 (De Boeck et al., 2015), it indicates that the employees’ perception of their
commitment and ownership to food safety is high. It also indicates that employee
ownership is a driver and contributes positively towards the organisation’s current food
safety culture. This was the highest scoring of the four defined drivers of quality and food
safety.

Employee ownership can therefore be perceived by employees as a facilitator and is
contributing positively towards the organisation’s food safety culture. However, theses
scores are based on the perceptions of the individual employees and it is possible for
employees overestimate themselves. It is important to understand that these perceptions
can also be shaped by well-being indicators such as job stress, work indicators such as
resources and the employees’ own characteristics such as their own diligence (De Boeck
et a., 2016).
Table 2: Results of Food Safety Culture Assessment expressed as frequency
distribution and mode (bold) of five-point Likert Scale (1 to 5) for the different
indicator questions (statements) of subsection (i): Employee Ownership. Mean
scores, standard deviations and percentages for each indicator question(statement)
and subsection defined.
Percentage
(%)

Frequencies

Q4: I clearly
understand the
quality and food
safety responsibilities
of my job

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree
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3

3.19%

0

0%

2

2.13%

37

39.36%

N= 94

52

55.32%

Max Score

470 points

Overall Score

417 points
(88.72%)

Mean Score

4.44 points

Standard Deviation

4.44±0.82
Percentage
(%)

Frequencies

Q5: I am empowered
to make quality and
food safety decisions

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

0

0%

7

7.29%

11

11.46%

44

45.83%

N = 96

34

35.42%

Max Score

480 points

Overall Score

393 points
(81.88%)

Mean Score

4.09 points

Standard Deviation

4.09±0.87
Percentage
(%)

Frequencies

Q6: I am comfortable
in raising concerns
over quality and food
safety violations

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

2

2.08%

2

2.08%

2

2.08%

36

37.50%

N = 96

54

56.25%

Max Score

480 points

Overall Score

426 points
(88.75%)

Mean Score

4.44 points

Standard Deviation

4.44±0.82

Q7: I am comfortable
challenging
procedures and
practices for better
quality and food
safety

Frequencies

Percentage
(%)

(1)
Strongly
disagree
(2)
Disagree

N= 95

57

1

1.05%

2

2.11%

(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

6

6.32%

51

53.65%

35

36.84%

Max Score

475 points

Overall Score

453 points
(95.36%)

Mean Score

4.23 points

Standard Deviation

4.23±0.75

1905 points

Overall Score

1689 points
(88.66%)

4.3 points

Standard Deviation

4.3±0.62

Max Score for
Section
Mean Score for
Section

The highest scoring indicator questions in this subsection was question 4 and question 6
with mean scores of 4.44. Question 4 relates to the employee’s understanding of their
food safety and quality responsibilities and 55.32% of the respondents ‘strongly agree’
that they are aware of their responsibilities in terms of quality and food safety. Question
6 explores the employee’s commitment and ownership to food safety, with 56.25% of the
respondents answering, ‘strongly agree’, meaning they are comfortable to raise any
concerns over quality and food safety violations. Figure 5 shows employees from HSES
and Operations have a clearer understanding of their food safety and quality
responsibilities with no respondents answering, ‘Strongly Disagree’ or ‘Disagree’. Due
to the small sample sizes (n < 5), the departments of HR, Finance, Procurement, OPP and
PCM were excluded from the dot plot.
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Figure 5: Dot plot representing Quality, Operations, Supply Chain and HSES
employees’ perception of their Food Safety and Quality responsibilities.

The lowest scoring component of this subsection was question 5 with a mean score of
4.09. Figure 6 below depicts the breakdown of responds per department, with the number
of employees from each department choosing ‘disagree’ and ‘neither agree nor disagree’,
meaning that 18.75% of those surveyed are not empowered to make quality and food
safety decisions. Figure 6 below represents the breakdown of quality, operations, supply
chains and HSES employees’ perception of question 5, due to the small sample sizes (n
< 5), the departments of HR, Finance, Procurement, OPP and PCM were excluded from
the dot plot. As depicted by the dot plot the number of employees from the four
departments ‘disagree’.
This suggests that some employees are therefore not committed or have little ownership
in terms of food safety and quality decisions or feel demotivated. However, it is clear that
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food safety and quality is a top priority to the organisation based on results from
subsection (ii) and (v). This can therefore suggest that the employee’s affective
commitment is weak and are not committed or motivated to fulfil the organisation’s goals
(Meyer and Allen, 1997).

Figure 6: Dot plot representing Quality, Operations, Supply Chain and HSES
employees’ perception of their Commitment and Ownership to Food Safety.

4.2.2 Senior Managements perception of Employees Ownership and Commitment
to Food Safety
The senior management team members who were interviewed and had mixed opinions
on the motivation for employee ownership and commitment to food safety:
“I think the employees’ ownership towards food safety is good, but I think it is
driven by rule as they (employees) know they have to follow. For example….they
know they must conduct their HACCP and CCP checks….but if there were no
rules, I wouldn’t be sure if the same standards would exist.” (HSES Manager)
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All food businesses have pre-established attitudes towards food safety and hygiene which
are enforced and in grained into employees. The businesses also define food safety and
quality goals and motivate employees to become involved and commitment and in order
to fulfil these food safety and quality goals (Nayak and Waterson, 2017). This statement
highlights that some employees are self-motivated and will carry out tasks as required
and will adhere to food safety standards regardless if it is a strong or weak food safety
culture that surrounds them, but majority will become demotivated if the culture in which
they are surrounded is weak and will begin to cut corners resulting in poor food safety
performance (Nayak and Waterson, 2017).
However, senior management did perceive the strong engagement from employees and a
strong commitment to food safety but did not perceive this as the strongest component of
the organisation’s current food safety culture. The plant manager perceived employee
ownership as a potential barrier to food safety culture. Nevertheless, it is understood that
employees and senior management have a high level of commitment towards food safety
due to the results obtained.

4.2.3 Employees perception of their Peers Involvement in Food Safety efforts

Table 3 below presents the employees perception of the level of involvement or
engagement their peers have in food safety efforts. The mean score for this subsection
was 4.17, indicating a good food safety culture but improvements are needed to ensure
the establishment of a strong food safety culture. Since this was the lowest scoring
subsection, peer involvement can be defined as a barrier and that may impact negatively
on the organisation’s overall food safety culture if improvements or the weaker aspects
are not addressed.
61

An organisation’s food safety culture is impacted by the social networks their employees
are immersed or embedded into and the people within societies have common patterns of
thinking, common interpretations of stimuli, and common behavioural responses to these
stimuli. As an individual desires to feel accepted, these desires or social networks
influence their behavioural choices and perceptions (Yorio, Edwards and Hoeneveld,
2019). Therefore, an individual’s perception of their peers or social networks can offer an
insight into the organisation’s food safety culture. It is important to note that these scores
are based on the perceptions of the employees and it is possible for that the employees
overestimate themselves and underestimated their peers as perceptions can be subjective
(De Boeck et a., 2016).
As discussed below, more accountability is needed for poor food safety performance.
Table 3: Results of Food Safety Culture Assessment expressed as frequency
distribution and mode (bold) of five-point Likert Scale (1 to 5) for the different
indicator questions(statements) of subsection (ii): Peer Involvement. Mean scores,
standard deviations and percentages for each indicator question(statement) and
subsection defined.
Percentage
(%)

Frequencies

Q8: I have a strong
network of peers for
guidance in terms of
quality and food
safety

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

2

2.08%

2

2.08%

9

9.38%

46

47.92%

N = 96

37

38.54%

Max Score

480 points

Overall Score

402 points
(83.75%)

Mean Score

4.19 points

Standard Deviation

4.19±0.85

Q9: Peers raise
quality and food

Frequencies

Percentage
(%)
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safety concerns for
team discussions

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

N=96

0

0%

3

3.13%

7

7.29%

54

56.25%

32

33.33%

Max Score

480 points

Overall Score

403 points
(83.95%)

Mean Score

4.20 points

Standard Deviation

4.20±0.70
Percentage
(%)

Frequencies

Q10: Peers are
directly involved in
quality efforts

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

0

0%

6

6.25%

4

4.17%

53

55.21%

N=96

33

34.38%

Max Score

480 points

Overall Score

414 points
(86.25%)

Mean Score

4.18 points

Standard Deviation

4.18±0.78
Percentage
(%)

Frequencies

Q11: Peers are held
accountable for
quality and food
safety performance

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree
63

N=96

0

0%

6

6.25%

6

6.25%

56

58.56%

28

29.17%

Max Score

480 points

Overall Score

394 points
(82.08%)

Mean Score

4.1 points

Standard Deviation

4.1±0.77

1920 points

Overall Score

1613 points
(84.01%)

4.17 points

Standard Deviation

4.17±0.62

Max Score for
Section
Mean Score for
Section

A strong aspect of the organisation’s food safety culture is the capability and acceptance
for peers or team members to raise concerns for group discussion. Controversially, 3.13%
of the respondents disagreed with this idea of peers raising quality and food safety
concerns for team discussions, 7.29% neither agreed nor disagreed, while 56.25% agreed
and 33.33% strongly agreed. The mean score for this question was 4.2, indicating it is the
strongest aspect of peer involvement. Figure 7 below depicts a breakdown of the
perception of quality, operations, supply chains and HSES employees with regard to their
peers raising quality and food safety concerns for team discussions. Due to the small
sample sizes (n < 5), the departments of HR, Finance, Procurement, OPP and PCM were
excluded from the dot plot.
The organisation has a strong support network with enables employees to raise food safety
concerns that may arise on the production floor through an online corrective action and
preventative action (CAPA) module. Therefore, a probable motivator for this aspect of
the organisation’s food safety culture is communication between employees and
managers and the allocation of resources (Arendt et al., 2011) as the organisation allocates
time daily for a meeting which allows production and quality personnel to review with
senior management any food safety and quality incidents raised by operators on the online
CAPA module.

64

Figure 7: Dot plot of Quality, Operations, Supply Chain and HSES employees’
perception of their Peers Involvement in raising quality and food safety concerns.

The lowest scoring component of this subsection was question 11 with a mean score of
4.1, with 6.25% of the respondents disagreeing and 6.25% neither agreeing nor
disagreeing, suggesting that employees feel their peers are not held accountable for their
food safety and quality performance. This component could potentially act as a barrier
and negatively impact on the organisation’s food safety culture. Figure 8 represents the
perception of quality, operations, supply chain and HSES employees’ perception of their
peer’s accountability and involvement in food safety and quality performance. Due to the
small sample sizes (n < 5), the departments of HR, Finance, Procurement, OPP and PCM
were excluded from the dot plot. As represented on the dot plot, operations personnel
disagreed with the indicator statement.
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Even though the number of respondents disagreeing or neither agreeing nor disagreeing
are low, accountability is a critical factor that impacts greatly towards an organisation’s
food safety culture. An organisation with strong food safety culture is one that implements
food safety metrics, leaders hold employees accountable, compliance is a key aspect of
day to day tasks and non-compliances are fully investigated (Ades et al., 2016b).

Figure 8: Dot plot of Quality, Operations, Supply chain and HSES employees’
perception of their peers’ involvement in food safety and quality performance.

4.2.1 Senior Managements perception Peers Involvement in Food Safety efforts

As seen above in table 3, peer involvement was the lowest scoring of the four predefined
drivers of strong food safety culture. Interestingly, only one of the four senior managers
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interviewed identified peer involvement as a barrier or the weakest of the four drivers
affecting the organisation’s food safety culture:
(Peer Involvement) “Our peer to peer encouragement is the weakest part of our
food safety culture. The management team do their part well and so do the
individual employees… but creating the team is the hard part”. (QFS Director).
This links back with the fact that team work is an integral part in forming a strong food
safety culture as it relates to the engagement of all parties in maintaining hygiene and
food safety (De Boeck et al., 2016). A sense of team work and peer to peer encouragement
is needed in the establishment of team cohesiveness.

4.2.4. Employees perception of Communication and the Credibility of Messages
relating to Food Safety

Subsection (iii) Message Credibility relates to the communication aspect of the
organisation’s food safety culture and explores the employees’ perception of
communication and credibility of messages delivered from senior management relating
to food safety. Table 4 summarises the findings for this subsection. The mean score for
this subsection was 4.19, indicating an improving food safety culture when compared
with De Boeck’s (2015) benchmark score of 4.3.
Good communication from trusted sources is vital in achieving a strong culture as it
means that each employee shares the same values and objectives, with the aim of reaching
the same goal. It is a shared system of meaning which results in mutual understandings
and form the basis of communication within the organisation. If there is no shared basis
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of communication or understanding, the efficiency and performance of the organisation
is affected (Martins and Terblanche, 2003).
Table 4: Results of Food Safety Culture Assessment expressed as frequency
distribution and mode (bold) of five -point Likert Scale (1 to 5) for the different
indicator questions (statements) of subsection (iii): Message Credibility. Mean
scores, standard deviations and percentages for each indicator question(statement)
and subsection defined.
Percentage
(%)

Frequencies

Q12: Quality and
food safety messages
are delivered by
respected sources

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

0

0%

2

2.08%

8

8.33%

51

53.13%

N =96

35

36.46%

Max Score

480 points

Overall Score

407 points
(84.79%)

Mean Score

4.24 points

Standard Deviation

4.24±0.69
Percentage
(%)

Frequencies

Q13: Quality and
food safety related
communications
appeal to me
personally

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

N=96

0

0%

3

3.13%

12

12.50%

52

54.17%

29

30.21%

Max Score

480 points

Overall Score

395 points
(82.23%)

Mean Score

4.11 points

Standard Deviation

4.11±0.74
Percentage
(%)

Frequencies
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Q14: Quality and
food safety messages
are easy to
understand

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

N=96

0

0%

4

4.17%

8

8.33%

59

61.46%

25

26.04%

Max Score

480 points

Overall Score

393 points
(81.19%)

Mean Score

4.1 points

Standard Deviation

4.1±0.71
Percentage
(%)

Frequencies

Q15: The company’s
priorities in terms of
quality and food
safety are clear and
easy to understand

(1)
Strongly
disagree
(2)
Disagree
(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

0

0%

3

3.13%

4

4.17%

50

52.08%

N= 96

39

40.63%

Max Score

480 points

Overall Score

413 points
(86.04%)

Mean Score

4.3 points

Standard Deviation

4.3±0.7

1920 points

Overall Score

4.19 points

Standard Deviation

Max Score for
Section
Mean Score for
Section

1608 points
(83.75%)
4.19±0.55

From this subsection, it is clear that employees perceive the importance of food safety
and quality and appreciate it is a top priority to the organisation. The mean score for
question 15 was 4.3, indicating it facilitates and contributes positively towards the
organisation’s food safety culture. 52.08% of the respondents ‘agreed’ and 40.63%
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‘strongly agreed’ with the statement. Figure 9 is a dot plot depicting the quality,
operations, supply chain and HSES employees’ perception. Due to the small sample sizes
(n < 5), the departments of HR, Finance, Procurement, OPP and PCM were excluded
from the dot plot.
Food safety must be integrated into the organisation’s strategic goals to ensure it
materialises and is seen as a critical part of the production process. Once food safety is
established within the goals of the organisation, food safety dialogue must occur in order
to develop a strong food safety culture. Employees will then become interested in food
safety and being to understand why it is important for the organisation. A strategic plan
can then be developed and implemented move the organisation towards its food safety
goals and to ensure maturity of the organisation’s FSMS. However, the current status of
the organisation must be known and evaluated for this process to work and facilitate the
appropriate changes. These changes must be effectively communicated to ensure buy in
from all relevant stakeholders. Employees need to understand why these changes are
needed and how to complete day to day production tasks with food safety in mind. Once
changes begin, it is vital that leaders reward positive behaviours and hold those who are
resisting change accountable (Ades et al, 2016b).
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Figure 9: Dot plot of Quality, Operations, Supply chain and HSES employees’
perception of the level of priority given food safety and quality.

Figure 10 below represents the breakdown of quality, operations, supply chain and HSES
employees’ perception of quality and food safety messages. Due to the small sample sizes
(n < 5), the departments of HR, Finance, Procurement, OPP and PCM were excluded
from the dot plot.
This is the lowest scoring component of this subsection with a mean score of 4.1,
indicating it is improving but further improvements are needed to ensure communications
and messages relating to food safety are clear and transparent to prevent this becoming a
barrier to the organisation’s food safety culture. This result indicates that there can be a
lack of understanding within the organisation or that communications can be unclear or
over complicated as 4.17% of the respondents ‘disagreed’ and 8.33% ‘neither agreed nor
disagreed’ that communications and messages relating to food safety clear and easily
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understood. However, as depicted in the figure below 61.46% of respondents agreed and
26.04% strongly that these messages are clear and easily understood but in order to ensure
efficiency and good food safety performance, mutual understandings and a common basis
of communication within the organisation are always needed (Martins and Terblanche,
2003).

Figure 10: Dot plot representing Quality, Operations, Supply chain and HSES
employees perception of Quality and Food Safety messages.

4.2.5. Senior Managements perception of Communication and the Credibility of
Messages relating to Food Safety

Message Credibility was the second lowest scoring of the four predefined drivers of food
safety culture. Therefore, if the needed improvements were not implemented, it is likely
this aspect would act as a barrier affecting the organisation’s food safety culture. Clearer
more relatable communications are needed. As per Section 3.1 Research Assumptions, it
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was assumed that ‘message credibility’ would be the poorest scoring driver. The results
from the questionnaire indicate that it is not the weakest of the four drivers, but it is
important to highlight that is scored only marginally higher than peer involvement (the
lowest scoring component). Two of the four senior managements also perceived message
credibility and communication of food safety messages the weakest component of the
organisation’s current food safety culture.
The perception of senior managers and employees was similar as it was highlighted that
some messages are lost or over complicated before reaching the production operators:
“Messages are clear, but we probably need improvements in communication….
improvements so that it makes its way down and it gets to the last operator.”
(HSES Manager).
This potential barrier of unclear or lost food safety messages was also identified by the
employees and is discussed above in Section 4.2.4.
The organisation’s plant manager also perceived message credibility as the organisation’s
weakest component and made an interesting link between this component and employee
ownership:
“Message credibility is our weakest”
“Mixed signals when we are required to make business decisions that affect the
business, before the decision is made the food safety risks are always reviewed
and the decisions are based upon these…. But sometimes the reasons don’t make
it back to the shop floor with all the fact and we lose credibility and ownership
from the employees.” (Plant Manager).
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Therefore, mutual understandings are needed and must be communicated between senior
management and employees to ensure same values, objectives and goals exist. If there is
no shared basis of communication or understanding, the efficiency and performance of
the organisation is affected, and problems can therefore be interpreted differently. Food
safety culture is expressed and communicated through symbols, behaviours, language and
the physical settings within the organisation. It is having a role in influencing the
organisations goals and statements and fills the cracks between what is said and what is
actually carried out (Martins and Terblanche, 2003). Disruptions or ineffective
communication will therefore negatively impact on the organisations food safety culture
and demotivate employees affecting their ownership and commitment to food safety.

4.2.6. Employees perception of Leaders and their emphasis towards Food Safety

Table 5 represents the employees’ perception of leadership and emphasis leaders have
towards food safety. The mean score for this subsection 4.22, indicating it is contributing
positively towards the organisation’s food safety culture, but some improvements are
needed. This was the second highest scoring subsection.
Transformational leaders are those who motivate employees to overcome obstacles,
creating a common cause to achieve goals (Lee et al., 2013). Therefore, in terms of food
safety culture, it is important that transformational leadership is apparent within the
organisations to develop a close relationship between managers and employees (Lee et
al., 2013). Transformational leaders support career development and ensure that there is
a supportive climate, resulting in greater job satisfaction contributing to a stronger food
safety culture (Northouse, 2004).
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Table 5: Results of Food Safety Culture Assessment expressed as frequency
distribution and mode (bold) of five-point Likert Scale (1 to 5) for the different
indicator questions (statements) of subsection (v): Leadership emphasis. Mean
scores, standard deviations and percentages for each indicator question(statement)
and subsection defined.
Frequencies

Q16: It is clear
that quality and
food safety is a
priority to the
company

(1)
Strongly disagree
(2)
Disagree
(3)
Neither agree nor
disagree
(4)
Agree
(5)
Strongly Agree

Percentage (%)
1

1.04%

0

0%

6

6.25%

33

34.38%

N=96

56

Max Score

480 points

Overall Score

Mean Score

4.49 points

Standard Deviation

Frequencies

Q17: Managers
‘walk the talk’
in terms of
quality and food
safety

(1)
Strongly disagree
(2)
Disagree
(3)
Neither agree nor
disagree
(4)
Agree
(5)
Strongly Agree

4

4.21%

4

4.21%

14

14.74%

48

50.53%

N=96

25

475 points

Overall Score

Mean Score

3.9 points

Standard Deviation

Frequencies
(1)
Strongly disagree
(2)
Disagree

431 points
(89.98%)
4.49±0.71
Percentage (%)

Max Score

Q18: Managers
emphasise the
importance of
quality and food
safety

58.33%

26.32%
371 points
(78.11%)
3.9±0.98
Percentage (%)

1

1.04%

3

3.13%

6

6.25%

N=96

(3)

75

Neither agree nor
disagree
(4)
Agree
(5)
Strongly Agree

48
38

50.00%
39.58%

Max Score

480 points

Overall Score

407 points
(84.79%)

Mean Score

4.23 points

Standard Deviation

4.23±0.79

1435 points

Overall Score

1209 points
(84.25%)

4.22 points

Standard Deviation

4.22±0.72

Max Score for
Section
Mean Score for
Section

Similarly, to subsection (iii), the highest scoring statement this subsection (v) was
question 16 which relates to the organisation’s priorities in terms of quality and food
safety. This statement had an overall a mean score of 4.49, making it the overall top
scoring statement and the strongest aspect of the organisation’s food safety culture
examined. Since it was the top scoring statement, a dot plot depicting the entire
organisation’s perception of the organisation’s priorities in terms of quality and food
safety can be seen below (figure 11). Only 1.04% strongly disagreed with the statement.
Food safety must be integrated into the organisation’s strategic goals or priorities to
ensure it materialises and is seen as a critical part of the production process. Once food
safety is established within the goals of the organisation, employees will become
interested in food safety and being to understand why it is important for the organisation,
creating a strong food safety culture (Ades et al., 2016b). With this considered, this score
and aspect offers a great deal to the organisation’s food safety culture, contributing
positively, highlighting that employees are engaged, and leaders are also communicating
effectively the organisation’s goals and priorities in terms of quality and food safety.
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Figure 11: Dot plot representing employees’ perception of the level of priority
given to quality and food safety by the Organisation.

Controversially, the lowest scoring indicator statement in this subsection and overall was
question 17 which relates to the employees’ perception of managements and their food
safety and quality practices. The mean score for this question was 3.9, indicating it is
acting as a potential barrier to the organisation’s food safety culture. However, as stated
above, scores between 3 and 4.2 indicate a good food safety culture but improvements
are needed. Figure 12 represents the entire organisation’s perception of management and
their food safety and quality practices. 4.21% of respondents said they ‘strongly disagree’,
4.21% ‘disagree’ and 14.74% ‘neither agree nor disagree’ with the statement indicating
that a proportion of employees feel managers do emphasise food safety but fail to act
appropriately, with the majority of this proportion belonging to the quality and operations
departments.
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Effective management or leadership an important factor affecting an organisation’s food
safety performance and culture. It is needed for consistency during food production of
safe food. Food safety goals can only be achieved if there is an effective FSMS in
operation and motivational leaders as it offers direction to employees and organises
resources (Griffith et al., 2010).

Figure 12: Dot plot of employees’ perception of management and their food safety
and quality practices.

4.2.7. Senior Managements perception of Leaders and their emphasis towards
Food Safety

Leadership emphasis was the second highest scoring driver of food safety culture, but it
has been acknowledged that changes and improvements are needed in areas such as
communication and presences on the production floor.
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Senior management’s perception of leadership emphasis towards food safety is like that
of the employees as two senior managers identified leadership emphasis as the strongest
component of the organisation’s food safety culture, while the remaining two senior
managers felt it was good, but improvements are needed, placing it somewhere in the
middle.
The two managers who identified this driver as the strongest of the four drivers had a
similar perception as they felt it is clear from communications and messages that quality
and food safety is a top priority to the company:
“I think our leadership emphasis towards food safety is the strongest as food
safety is at the fore front of all leaders’ messages” (PCM Manager).

“Leadership emphasis is the strongest… a lot of messages about food safety
highlighting its importance to us as a supply point” (QFS Director).

It was identified by the HSES manager as ranking somewhere in the middle as it was
acknowledged that their presences on the floor can be hindered by other commitments:
“I feel our leadership emphasis is somewhere in the middle.. it needs
improvements as our leadership is not present enough on the floor… that’s why I
get leadership tours conducted…and more leadership would help our culture….
But it’s hard to get the balance with our busy schedules to spend more time on
floor.” (HSES Manager).
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This could therefore be a contributing factor affecting the low perceived involvement of
peers in food safety efforts and why approximately 10% of employees ‘strongly disagree’
or ‘disagree’ that managers ‘walk the talk’ in terms of quality.

4.3. Employees

and

Senior

Management’s

perception

of

the

Organisation’s current Food Safety Culture

4.3.1. Employee’s perception of the Organisation’s current Food Safety Culture
Table 6 summarises the mean score and standard deviation calculated for each subsection
and for the employees’ overall perception of the organisation’s food safety culture. The
mean score was calculated so that a comparison could be made between the benchmark
score of 4.3 points as outlined by De Boeck (2015.) The organisation’s food safety culture
was calculated and was found to have a mean score of 4.21 and a standard deviation of
0.52. The culture could therefore be classified as ‘good’ or ‘improving’.
This score highlights employees are interested and perceive the importance of food safety
to the organisation and it is a clear priority (Ades et al., 2016b). However, it also indicates
that improvements are needed around the two drivers that relate to employees specifically
such as peer involvement and employee ownership. Employee ownership was in fact the
highest scoring driver, but the indicator questions highlighted a gap in employees’
empowerment to raise food safety concerns. This is something that is needed is a
proactive culture is to be established as they seek to improve current situations and is
required (Crant, 2000). Improvements that are needed to ensure adequate peer
involvement includes engagement and involvement of peers in resolving food safety
concerns and will be improved if team cohesiveness increases. The remaining weaknesses
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highlighted such as accountability and unclear food safety messages relate to
management and need to be resolved at a management level.
Table 6: Overall Total Score, Percentage, Mean Score and Standard Deviation of
the Organisation’s Food Safety Culture.
Employee
Ownership
Mean Score
Peer Involvement
Mean Score
Message
Credibility
Mean Score
Leadership
Emphasis
Mean Score
Overall
Mean Score
Overall Max Score

Standard
Deviation

4.3±0.62

4.17 points

Standard
Deviation

4.17±0.62

4.19 points

Standard
Deviation

4.19±0.55

4.22 points

Standard
Deviation

4.22±0.72

4.3 points

4.21 points
7180 points

Standard
Deviation
Total Score

4.21±0.52
6055 Standard
Deviation

6055±0.79

Total: 84.33% ±0.79

The mean score for each department perceived food safety culture calculated from the
questionnaire and is detailed below in table 7. The department with the lowest perceived
food safety culture was HSES with a mean score of 4.19, while the department with the
highest mean score was OPP with a mean score of 4.43. However, due to the varying and
low sample sizes, the mean score may not be reflective. It is important to note that is very
little variation between the mean scores per department, which may indicate that
departments have the same perception of food safety culture. The high perception of food
safety culture amongst all departments could be due to the food safety policies and
standards implemented. This was also perceived as a facilitator or factor contributing
positively towards the organisation’s food safety culture during the interviews:
“We have a good culture as our standards are excellent.” (HSES Manager).
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Table 7: Mean Food Safety Culture Score and median (Likert answer scale 1 to 5)
for the different departments, with n. number of people surveyed.
Department

Respondent (n.)

Mean Score

Median

HSES

7

4.19

4

Quality

27

4.22

4

Operations

33

4.20

4

Supply Chain

15

4.27

4

HR

4

4.25

4

Finance

3

4.33

4

Procurement

3

4.20

4

OPP

2

4.43

4

PCM

2

4.23

4

It is recommended to conduct non-parametric statistical analysis methods such as Chisquare (x2), Mann-Whitney U test and Kruskal-Wallis test on data obtained from Likert
scale questionnaires. Therefore, the relationship between the specific demographics
(departments) and their perceived food safety culture was analysed using the KruskalWallis test and the relationship between employees and senior management perceived
food safety culture was examined using the Mann-Whitney U test (Harpe, 2015).
No significant differences were found between the different departments and their
perception of the organisation’s food safety culture (p > 0.05). This was calculated using
non-parametric Kruskal-Wallis test and results are summarised below in table 8.
Departments with less than five respondents (n < 5) were excluded as the Kruskal-Wallis
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test assumes sample sizes contain 5 or more respondents (Harpe, 2015). The total sample
size after these exclusions was (n = 82). Therefore, food safety and quality is a priority to
all departments, not only the quality department.
Table 8: Summary of results using non-parametric Kruskal-Wallis test.
Department

N

Median

HSES

7

4

Quality

27

4

P-Value

0.72
Operations

33

4

Supply Chain

15

4

Overall

82

4.3.2. Senior Management’s perception of the Organisation’s current Food Safety
Culture
Senior management’s perception of the organisation’s food safety culture is that it is
strong and is aided by involvement of the organisation’s senior management and central
teams:
“We have a strong culture of food safety and I would give it a 4.5 score as we do
a lot for food safety and also for food defense.” (HSES Manager).
“I think it is a very strong food safety culture… it comes from the central
organisation and is filtered across all the Supply Points and our corporate food
safety programme reinforces it.” (QFS Director).
However, it is also acknowledged that it is growing; and some improvements are needed
to ensure it continues to grow:
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“I think we have a strong food safety culture, but it could be stronger and enforced
more. The company grew very quickly, but the culture did not but we are catching
up, for that reason I would give it a score of 3.5 out of 5.” (PCM Manager).
“Our food safety culture is improving; it could be a lot better. There is a great
sense of food safety culture with our frontline managers, but at a factory floor
level, it could improve. I would give it a score of 3.5.” (Plant Manager).
Management’s perception of the organisation’s food safety culture is good, but it is
recognised that changes are needed or improvements in enforcement and employee
ownership and commitment to food safety.

Table 9: Mean Food Safety Culture score and median of Senior Management's
perception of the Organisation's Food Safety Culture calculated from results
obtained during the Semi-Structured Interviews, with N the number of people
interviewed.

Senior Management

N

Mean

Median

4

3.88

3.75

4.3.3. The relationship between Employees and Senior Management’s perception
of the Organisation’s Food Safety Culture
The median score to quantify each employee’s perception of the organisation’s food
safety culture was calculated. The median score for senior management’s perception was
also calculated and was based on score given during the semi-structured interview (as per
table 9). The results obtained were used to determine if there was any difference between
employees and senior managements perception of the organisation’s food safety culture.
The p-value was calculated using the Mann-Whitney U test. The employees’ perception
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the organisation’s food safety culture was higher than that of senior management, but this
was not significant based on p > 0.05. This indicates that employees and senior
management perceive the organisation’s food safety culture as good or improving. The
results are summaries below in table 10 and a confidence level of 95.02% was achieved.
It is also important to note when using Mann-Whitney U test, population size of sample
1 must be less than or equal to sample 2 (Harpes, 2015).
Table 10: Summary of Employees and Senior Management’s perception of the
organisation’s Food Safety Culture.
Sample

N

Median

Senior Management

4

3.75

Employee

96

4.00

P-Value

0.130
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CHAPTER 5. CONCLUSION & RECOMMENDATIONS
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5.1.

Conclusion

This research was conducted using questionnaires and semi-structured interviews which
assessed the food safety culture of a dairy processing facility in Ireland. The organisation
would be perceived as having a strong food safety culture if the mean score was 4.3 or
above. Based on the overall mean score obtained from the questionnaires, the
organisation’s food safety culture was found to have a mean score of 4.21 and standard
deviation of 0.52, indicating a good or improving food safety culture. The research
identified the strongest and weakest components of the organisation’s food safety culture.
Peer involvement was the lowest scoring with an overall mean of 4.17 and standard
deviation of 0.62, meaning this is a potential barrier. Message credibility was third with
a mean score of 4.19 and standard deviation of 0.55, also acting as a barrier. Leadership
emphasis was second highest scoring component with a mean score of 4.22 and standard
deviation of 0.72 and employee ownership was the highest scoring with a mean of 4.3
and standard deviation of 0.62. The mean scores and median for each of department
within the organisation were calculated. The results were statistically analysed using the
Kruskal-Wallis test and it was found that there were no significant differences between
any of the different departments and their perception of the organisation’s current food
safety culture (p > 0.05).
The organisation’s employees are committed to food safety and quality, but peer to peer
encouragement is weak due to their little involvement in resolving food safety or quality
issues. There is no accountability for food safety performance, and this is apparent as
managers fail to ‘walk the talk’ in terms of quality and food safety practices. This
component is therefore preventing the organisation establishing a strong food safety
culture. Appropriate actions can now be implemented to help create a strong network of
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peers such as team workshops focusing on food safety performance. KPIs relating to
teams’ food safety performance could be established to promote team work and food
safety performance offering tangible rewards to teams with excellent team work or the
best food safety performance.
Senior management’s perception of the barriers to food safety culture were slightly
different than those identified by the questionnaire. For example, peer involvement was
identified by only one of the four managers as a barrier. Lastly, the mean score and median
of senior management’s perception of the organisation’s food safety culture was
marginally lower. However, the results were analysed using the Mann-Whitney U test
and no significant difference was found between employees and senior management’s
perception of the organisation’s current food safety culture as (p > 0.05). Some
differences were found between the barriers perceived by employees and management.

5.2.

Recommendations

This research highlighted that there is currently a lack of accountability for poor food
safety performance in the organisation which is resulting in peers feeling demotivated.
Therefore, it is recommended that the organisation’s leaders and management encourage
the involvement of peer in food safety. Team work could be promoted using incentive or
rewards for good food safety performance and would improve the engagement of all
interested parties.
Improvements in message credibility and clarity is also needed as it was identified that
some food safety related messages are unclear or over complicated. The use of
communication tools such as information sheets could be useful and help in improving
communications relating to food safety and quality.
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For future research in this area, it is recommended to sample all members of staff of the
organisation. A limitation of this study was that not all employees or senior management
participated in the interviews or surveys and since organisational culture is representative
of all members of the organisation, majority if not all should be sampled.
Secondly, it is recommended that in the demographic section of the questionnaire, adding
the additional department of engineering and maintenance to the list of options in order
to prevent employees reporting into this department being missed or classified as
operations.
Thirdly, it is recommended that data from Likert scales is analysed using it median or
mode values as mean scores may not be reflective. However, in order to allow comparison
with the benchmark score of 4.3 as defined by De Boeck (2015), the mean score for the
questionnaire was analysed. Future research should focus on the median and mode results.
Fourthly, when using Kruskal-Wallis test, it is assumed that sample sizes or the
population contains 5 or more. Therefore, it is recommended that future research ensures
that each department contains at least five employees. A limitation of this research was
that some departments had 4 or less respondents and were subsequently excluded when
conducting the statistical test.
Fifthly, the relationship between length of employment and perceived food safety culture
was not examined. During future studies, this comparison would be valuable.
From an industry perspective, food safety culture scores could be compared to the number
of CCP failures and assess if there is any link between HACCP compliance and an
organisation’s food safety culture. This research does not assess the effectiveness or
performance of the techno-managerial route such the organisation’s HACCP system or
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CCP failures that could be used as another contributing factor or aspect influencing the
organisation’s food safety culture.
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7.1. Questionnaire

Food Safety Culture Assessment

Food safety culture relates to an organisation’s food safety beliefs and sense of purpose
in maintaining food safety standards. This questionnaire was designed to provide some
information and data on the site’s current food safety and quality culture by measuring in
terms of employee ownership, peer involvement, message credibility and leadership
emphasis.
This questionnaire is in partial fulfilment of a Masters in Food Safety Management at
Technological University Dublin. All information will be treated with strict
confidentiality. The questionnaire does not ask for any information which can identify
the respondent or the organisation. The data will be anonymised prior to the data analysis;
I appreciate your help and participation.
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Part 1: Demographic Profile
Q1: Please select your department:
HSES



Quality



Operations



Supply Chain



HR



Finance



Procurement



OPP



PCM



Q2: Please define your length of employment:
<1 year



1-2 years



3-5 years



>5 years



>10 years



Q3: Have you received Quality and Food Safety training?
Yes



No
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Part 2: Food Safety Culture Assessment
Please read each of the following statements below about food safety, quality and hygiene
practices and indicate whether you: strongly disagree (1), disagree (2), neither agree nor
disagree (3), agree (4) or strongly agree (5).

(i)

Employee Ownership

Q4: I clearly understand the quality and food safety responsibilities of my job
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Q5: I am empowered to make quality and food safety decisions
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Q6: I am comfortable in raising concerns over quality and food safety violations
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Q7: I am comfortable challenging procedures and practices for better quality and
food safety
Strongly
disagree
1
(ii)

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Peer involvement

Q8: I have a strong network of peers for guidance in terms of quality and food safety
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

101

Agree

Strongly agree

4

5

Q9: Peers raised quality and food safety concerns for team discussions
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Agree

Strongly agree

4

5

Agree

Strongly agree

4

5

Q10: Peers are directly involved in quality efforts
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Q11: Peers are held accountable for quality performance
Strongly
disagree
1
(iii)

Disagree
2

Neither agree
nor disagree
3

Message Credibility

Q12: Quality and food safety messages are delivered by respected sources
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Q13: Quality and food safety related communications appeal to me personally
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Q14: Quality and food safety messages are easy to understand
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Q15: The company’s priorities in terms of quality are clear and easy to understand
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3
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Agree

Strongly agree

4

5

(iv)

Leadership emphasis

Q16: It is clear that quality and food safety is a priority to the company
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Q17: Managers ‘walk the talk’ in terms of quality and food safety
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Agree

Strongly agree

4

5

Q18: Managers emphasise the importance of quality and food safety
Strongly
disagree
1

Disagree
2

Neither agree
nor disagree
3

Thank you for participation
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Agree

Strongly agree

4

5

7.2. Semi-Structure Interview

Senior Managements perception of the organisation’s food safety culture

1. What do you think about the food safety culture in the organisation?

2. What score would you give the organisation’s food safety culture out of five?

3. What are the challenges/barriers in establishing food safety culture? i.e. employee
ownership, peer involvement, message credibility or leadership emphasis?
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7.3. Journal Article

Assessing the Food Safety Culture of a Dairy
Processing Facility in Ireland
Emer M. Hughes, Anushree Priyadarshini, and Amit K. Jaiswal.
School of Food Science and Environmental Health, College of Sciences and Health,
Technological University Dublin, City Campus, Ireland.
ABSTRACT
Food safety culture has become a prominent topic, with food safety management systems
(FSMS), food safety regulations, training and auditing being challenged due to the
reoccurrence of foodborne outbreaks. Due to its link with food safety performance, food
organisations must have the ability to accurately measure their food safety culture to
ensure it is an integral part of the company’s culture. The food safety culture of a dairy
processing facility in Ireland was measured quantitatively using a questionnaire which
was an adaptation of a food safety climate self-assessment tool. The questionnaire
assessed the human dimension of food safety culture such as employee ownership, peer
involvement, message credibility and leadership emphasis through 15 indicator
statements. The respondents rated the statements using a five-point Likert scale. The
indicators and answer scale were constructed so that a higher score on the scale would
relate to a stronger food safety culture. Semi-structures interviews were conducted with
members of the senior management team to establish their perception of the
organisation’s food safety culture. Based on the overall mean score obtained from the
questionnaires, the organisation’s food safety culture was found to have a mean score of
4.21 and standard deviation of 0.52, indicating a good or improving food safety culture.
Employees and senior managements perception of food safety culture was compared and
examined. No significant differences (p > 0.05) were found between the different
departments and their perception of the organisation’s food safety culture nor between
employees and senior managements perceptions as based on results from non-parametric
statistical analysis methods.
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1

Introduction

Food safety is vital for the protection of human health. In 2017, food related illnesses
were among the top 5 reported human zoonoses in Europe (EFSA, 2018). Food safety
culture has become a prominent topic due to this continuing trend, with food safety
management systems (FSMS), food safety regulations, training and auditing being
challenged due to the reoccurrence of foodborne outbreaks. Recent studies have shown
that food safety culture is important to the overall success of the organisation as it is linked
to food safety performance (Nyarugwe et al., 2019); but there is limited scientific
literature and evidence in this context (Powell et al., 2011; Taylor, 2011; Yiannas, 2009).
Due to its link with food safety performance, food organisations must have the ability to
accurately measure their food safety culture to ensure it is an integral part of the
company’s culture. A quantitative measure of an organisations food safety culture can be
key in determining barriers or areas that are preventing the organisation from being ‘audit
ready’, an idea which is now a criterion due to the increasing numbers of unannounced
audits in the food industry (Emond and Taylor, 2018). Food companies must have
confidence in their employees to implement and maintain food safety standards while
completing tasks critical to food safety, and not only when someone is checking or
auditing the system (Emond and Taylor, 2018). Due to increased interest, several tools
are currently being developed to measure food safety culture in organisations. For
example, in the UK, local authorities have begun auditing organisations against a list of
questions compiled and verified by the Food Standards Agency that will give a reflection
of the organisation’s food safety culture (Wright et al., 2012). An observational tool has
also been introduced that assesses the performance of the FSMS and certain behaviours
which can be indicate the strength of the organisation’s food safety culture (Jespersen,
2015).
A sustainable food safety culture is essential and can be achieved if food safety is not
seen as a regulatory requirement. Food safety should be at the heart of the company’s
culture. Every organisation, food company or food business has a culture and may have
a series of subcultures that all interlink and affect the company’s safety, food safety and
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financial performance. An organisations culture can therefore be defined as the ‘normal’
or ‘accepted’ ways of workings or perhaps the best-known definition of organisational
culture is “the way we do things around here” (Hopkins, 2006). Therefore, it is perceived
as being correct and influences the accepted practices, behaviours and beliefs within an
organisation.
There has been limited studies conducted that identify or evaluate the drivers of food
safety and quality culture. Some drivers have been identified and relate to the human
dimension of food safety management. These drivers include employee ownership, peer
involvement, message credibility and leadership emphasis. Currently, there are no
methods developed to assess organisational food safety culture with respect to these four
drivers.
It is known that employee ownership or employee commitment is fundamental to ensure
organisational success and has been studied in dept. However, there has been little, or no
research conducted to explore the relationship of employees’ ownership with respect to
food safety and quality culture.
The purpose of this research is to quantitatively assess the food safety culture of a dairy
processing ingredients company in Ireland as it will give an insight into the human
dimension of food safety, shifting focus from the formal and technical aspects of FSMS.
The human dimension can often be referred to as food safety climate and offers a
snapshot into the employee’s perceptions of the current operational situation within the
organisation and therefore, as food safety climate is a component of food safety culture,
its measurement can reflect important aspects of the organisation’s food safety culture
(Neal et al., 2000). The food safety culture of a dairy processing facility was therefore
measured by using an adaptation of a food safety climate self-assessment tool developed
by De Boeck (2015). The adapted assessment tool was developed into a questionnaire
composed of 18 indicator statements. The respondents rated the statements using a fivepoint Likert scale. The indicator statements were divided into the drivers of food safety
culture such as employee ownership, peer involvement, message credibility and
leadership emphasis. The indicators and answer scale were constructed so that a higher
score on the scale would relate to a stronger food safety culture.
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Semi-structures interviews were also conducted with members of the senior management
team to establish their perception of the organisation’s food safety culture. Employees
and senior managements perception of food safety culture was compared and examined.
The results will identify the weaker components of the current food safety culture and can
be used a benchmarking score for the organisation to drive continuous improvements in
food safety performance.

2

Materials and Method

2.1.

Research Method

This research developed a questionnaire which was an adaptation of a validated food
safety climate self-assessment tool by De Boeck (2015). The food safety culture of the
organisation was quantitatively measured by using this questionnaire and was composed
of 15 indicator statements. The respondents rated the statements using a five-point Likert
scale. The indicator statements were divided into the top drivers of food safety culture
such as employee ownership, peer involvement, message credibility and leadership
emphasis. The indicators and answer scale were constructed so that a higher score on the
scale would relate to a stronger food safety culture and the results were statistically
analysed to quantify the organisation’s food safety culture.
The mixed method was chosen as the quantitative aspect of the research would be
effective in gathering a large amount of data in a relatively short period of time (Bryman,
2016). Secondly, the quantitative method could be used to analysis specific
demographics, such as different departments and will identify if there are any variations
in the perception of food safety culture between various departments and levels of
authority within the organisation. The qualitative aspect of the research would provide
textual data and quotation from the participant (Yilmaz, 2013).

Semi-structured

interviews were chosen as it allowed for the questions to be prepared in advance. The
interviews would be taped and the transcribed later for analysis and hand-written notes
would also be taken during the interviews.
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2.2.

Research Design

2.2.1. Questionnaire
A questionnaire was designed with 18 multiple-choice questions in total, with 15
indicator statements. The questionnaire was designed to survey employees working in a
dairy processing facility in Ireland. It was based on an adaptation of a validated food
safety climate self-assessment tool that was developed in 2015 by De Boeck. This tool
was used to form the questionnaire; however, modifications were made to the develop a
questionnaire which was suitable to the facility. The indicator statements were adjusted
and based upon the four top drivers of quality and food safety culture as defined by the
organisation’s corporate quality and food safety function.
The entire questionnaire was comprised of 18 multiple-choice statements. It was divided
into two sections. The first section consisted of three questions which covered the
demographics of the employee’s being surveyed, such as their department or function
within in the organisation, length of employment and training status. The second section
tested employees’ perception of the organisation’s food safety culture. 15 statements split
into four subsections were designed to evaluate the employee’s perception of their own
commitment (ownership) to food safety and quality, their perception of their peers
involvement in food safety and quality efforts, their perception of communications
delivered in relation to quality and food safety issues (message credibility) and finally
their perception of leaders or managers emphasis towards food safety (leadership
emphasis). The employees rated the statements using a five-point Likert scale. The
indicators and answer scale were constructed so that a higher score on the scale would
relate to a stronger food safety culture and the results were statistically analysed to
quantify the organisation’s food safety culture.
Once the design of the questionnaire was established, it was pilot-tested amongst senior
management to ensure accuracy and adjustments were made to enhance the survey.

2.2.2. Semi-structured Interviews
A semi-structure interview was developed, and each interviewee was presented with three
open ended questions. This ensure that each respondent was presented with the same
questions and topics to collect qualitative data that was reliable and comparable. These
109

interviews were conducted once with members of the plant’s leadership team, meaning,
senior management. The interview guide was developed and contained the focus
questions that were included to ensure that interview focused on the topic of food safety
culture (Jamshed, 2014). In order to have the interview data captured more effectively,
the interviews were recorded as it allowed for full concentration on the interview. Hand
written notes were also maintained.

2.3. Data Collection
The sample was composed of employees of the dairy processing facility of which 100
contributed through the completion of questionnaires and semi-structured interviews. To
ensure objectivity, demographic questions were included such as department or function
within the organisation, length of employment and training status. Surveying began on
9th December 2019 and closed on 16th December 2019.
The sample of employees who participated were informed of the objectives of the study
and made aware of the confidentiality and ethical guidelines of Technological University
Dublin.

The participants were approached in person and electronic link to the

questionnaire on a tablet was given for their completion at that time. The responses were
collected from 9th to 16th December 2019. The participants spent around 5 to 10 minutes
to complete the questionnaire and were approached in the staff canteen, at the facility’s
main reception area and in low care production areas.
The sample used for the semi-structured interviews consisted of members of the senior
management team. Prior to commencing the interviews, the interviewee was informed
that the interview would be recorded and deleted once the transcribing had been
completed. The interviewee was informed of the objectives of the study and informed of
the confidentiality and ethical guidelines of Technological University Dublin. On
average, the interviews lasted approximately 10 minutes.

2.4. Data Analysis
For data analysis, the statistical software package of Minitab (version 11) was used to
analysis the data collected from the observed sample.
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The questionnaire consisted of 18 questions in total, 15 indictor questions with an answer
scale constructed using the 5 Likert scale, where 1= strongly disagree, 2= disagree, 3 =
neither agree nor disagree, 4 = agree and 5 = strongly agree. All missing answers were
removed to avoid being counted.
Part 2 of the questionnaire and each of the four subsections had their overall score, mean
score, median and standard deviation analysed. After calculating overall score for each
participant, the scores were used to determine the organisations current food safety
culture. If a score of 4.3 points or more was achieved, it would indicate that the
organisation had a high or strong food safety culture, the scores for each subsection and
each demographic group were also analysed. Therefore, if the average overall score
obtained was 60 points or more, or if each subsection had a score between 4.3 or 5, the
organisation could be described as having a high or strong food safety culture. However,
if the score was between 3 and 4.3 points it would indicate a good food safety culture, but
improvements are needed and a score of between 1-2 point indicating a weak food safety
culture.
The benchmark score of 4.3 was taken from De Boeck pilot study where the food safety
culture of various butcher shops was analysed using the food safety climate selfassessment tool (De Boeck et al., 2015) and a similar analysis was completed in order to
compared to the overall mean food safety culture score (mean calculated over the 15
indicators) and mean scores per subsection (mean calculated over the indicators per
subsection) with this benchmark score.
Non-parametric statistical analysis methods such as Chi-square (x2), Mann-Whitney U
test and Kruskal Wallis test are the recommended methods for analysing data obtained
from questionnaire using Likert-scales (Harpes, 2015).
The Chi-square (x2) Mann-Whitney U test was adopted to determine if there was a
significant difference between employees and senior management’s perception of the
organisation’s current food safety culture. The Kruskal-Wallis test was used to determine
if there were any differences between the different departments’ median food safety
culture scores.
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3 Results and Discussion
3.1.

Sample Profile and Characteristics

As discussed in the earlier section, research was conducted using questionnaires and
semi-structured interviews which assessed the food safety culture of a dairy processing
facility in Ireland. The questionnaire was designed to survey the organisation’s employees
and was composed of 18 multiple-choice questions, with 15 indicator statements. The
indicator statements were based upon the four top drivers of quality and food safety
culture as defined by the organisation’s corporate quality and food safety function. Table
1 summarises the demographic characteristics of the sample. The largest proportion of
respondents (34.8%) work in the operations department and includes production
operators. 27.08% of the respondents have worked at the facility for more than 5 years
and 16.7% for more than 10 years, constituting 43.78% of the respondents.
95.83% of the respondents confirmed they had received food safety and quality training,
with 4.17% saying they had not received training. However, all employees receive annual
food safety and quality training through an online module and is compulsory. It is likely
this question was misunderstood and was interpreted as external or third-party food safety
training.
Table 1: Sample Characteristics.
Characteristic

Respondent

Percentage

(n.)

(%)

HSES

7

7.29%

Quality

27

28.13%

Operations

33

34.38%

Supply Chain

15

15.63%

HR

4

4.17%

Finance

3

3.13%

Procurement

3

3.13%

OPP

2

2.08%

Category

Department

N

96
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PCM
Characteristic

2

2.08%

Respondent

Percentage

(n.)

(%)

<1 year

13

13.54%

1-2 years

25

26.04%

3-5 years

16

16.67%

>5 years

26

27.08%

>10 years

16

16.67%

Respondent

Percentage

(n.)

(%)

92

95.83%

4

4.17%

Category

Length of
Employment

96

Characteristic

Category

Received Food

Yes

Safety
Training

3.2.

N

N

96

No

Assessing the Organisation’s current Food Safety Culture

3.2.1. Employees’ Ownership and Commitment to Food Safety
Table 2 presents the results from Part 2 Subsection (i) of the questionnaire. This
subsection examines the employees’ commitment to food safety. The respondent
answered each of the four indictor statements which assessed their ownership and
commitment to food safety standards and performance, where 1 = strongly disagree, 2=
disagree, 3 = neither agree nor disagree, 4 = agree and 5 = strongly agree. The mean
scores for the subsection and the individual indicator statements were calculated and
standard deviations also calculated. The mode for each indicator statement is also
summarised in the table below. The mean score for employee ownership was 4.3,
therefore, when compared with the food safety climate self-assessment tool benchmark
score of 4.3 (De Boeck et al., 2015), it indicates that the employees’ perception of their
commitment and ownership to food safety is high. It also indicates that employee
ownership is a driver and contributes positively towards the organisation’s current food
safety culture. This was the highest scoring of the four defined drivers of quality and food
safety.
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Employee ownership can therefore be perceived by employees as a facilitator and is
contributing positively towards the organisation’s food safety culture. However, theses
scores are based on the perceptions of the individual employees and it is possible for
employees overestimate themselves. It is important to understand that these perceptions
can also be shaped by well-being indicators such as job stress, work indicators such as
resources and the employees’ own characteristics such as their own diligence (De Boeck
et a., 2016).

Table 2: Results of Food Safety Culture Assessment expressed as frequency
distribution and mode (bold) of five-point Likert Scale (1 to 5) for the different
indicator questions (statements) of subsection (i): Employee Ownership. Mean
scores, standard deviations and percentages for each indicator question(statement)
and subsection defined.
Percentage

Frequencies

(%)

(1)
Strongly

3

3.19%

0

0%

2

2.13%

37

39.36%

disagree
Q4: I clearly
understand the
quality and food
safety responsibilities
of my job

(2)
Disagree

N= 94

(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

52

Max Score

470 points

Overall Score

Mean Score

4.44 points

Standard Deviation

114

55.32%
417 points
(88.72%)
4.44±0.82

Percentage

Frequencies

(%)

(1)
Strongly

0

0%

7

7.29%

11

11.46%

44

45.83%

disagree
Q5: I am empowered
to make quality and
food safety decisions

(2)
Disagree

N = 96

(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

34

Max Score

480 points

Overall Score

Mean Score

4.09 points

Standard Deviation

35.42%
393 points
(81.88%)
4.09±0.87
Percentage

Frequencies

(%)

(1)
Strongly

2

2.08%

2

2.08%

2

2.08%

36

37.50%

disagree
Q6: I am comfortable

(2)

in raising concerns

Disagree

over quality and food

(3)

safety violations

Neither agree

N = 96

nor disagree
(4)
Agree
(5)
Strongly Agree
Max Score

480 points

54
Overall Score
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56.25%
426 points

(88.75%)
Mean Score

4.44 points

Standard Deviation

4.44±0.82
Percentage

Frequencies

(%)

(1)
Strongly
Q7: I am comfortable

disagree

challenging

(2)

procedures and

Disagree

practices for better

(3)

quality and food

Neither agree

safety

nor disagree

1

1.05%

2

2.11%

6

6.32%

51

53.65%

N= 95

(4)
Agree
(5)
Strongly Agree

35

Max Score

475 points

Overall Score

Mean Score

4.23 points

Standard Deviation

1905 points

Overall Score

4.3 points

Standard Deviation

Max Score for
Section
Mean Score for
Section

36.84%
453 points
(95.36%)
4.23±0.75
1689 points
(88.66%)
4.3±0.62

The highest scoring indicator questions in this subsection was question 4 and question 6
with mean scores of 4.44. Question 4 relates to the employee’s understanding of their
food safety and quality responsibilities and 55.32% of the respondents ‘strongly agree’
that they are aware of their responsibilities in terms of quality and food safety. Question
6 explores the employee’s commitment and ownership to food safety, with 56.25% of the
respondents answering, ‘strongly agree’, meaning they are comfortable to raise any
concerns over quality and food safety violations. Figure 1 shows employees from HSES
and Operations have a clearer understanding of their food safety and quality
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responsibilities with no respondents answering, ‘Strongly Disagree’ or ‘Disagree’. Due
to the small sample sizes (n < 5), the departments of HR, Finance, Procurement, OPP and
PCM were excluded from the dot plot.

Figure 1: Dot plot representing Quality, Operations, Supply Chain and HSES
employees’ perception of their Food Safety and Quality responsibilities.

The lowest scoring component of this subsection was question 5 with a mean score of
4.09. Figure 6 below depicts the breakdown of responds per department, with the number
of employees from each department choosing ‘disagree’ and ‘neither agree nor disagree’,
meaning that 18.75% of those surveyed are not empowered to make quality and food
safety decisions. Figure 2 below represents the breakdown of quality, operations, supply
chains and HSES employees’ perception of question 5, due to the small sample sizes (n
< 5), the departments of HR, Finance, Procurement, OPP and PCM were excluded from
the dot plot. As depicted by the dot plot the number of employees from the four
departments ‘disagree’.
This suggests that some employees are therefore not committed or have little ownership
in terms of food safety and quality decisions or feel demotivated. However, it is clear that
food safety and quality is a top priority to the organisation based on results from
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subsection (ii) and (v). This can therefore suggest that the employee’s affective
commitment is weak and are not committed or motivated to fulfil the organisation’s goals
(Meyer and Allen, 1997).

Figure 2: Dot plot representing Quality, Operations, Supply Chain and HSES
employees Commitment and Ownership to Food Safety.

3.2.2. Senior Managements perception of Employees Ownership and
Commitment to Food Safety

The senior management team members who were interviewed and had mixed opinions
on the motivation for employee ownership and commitment to food safety:
“I think the employees’ ownership towards food safety is good but I think it is
driven by rule as they (employees) know they have to follow. For example….they
know they must conduct their HACCP and CCP checks….but if there were no
rules, I wouldn’t be sure if the same standards would exist.” (HSES Manager)
All food businesses have pre-established attitudes towards food safety and hygiene which
are enforced and in grained into employees. The businesses also define food safety and
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quality goals and motivate employees to become involved and commitment and in order
to fulfil these food safety and quality goals (Nayak and Waterson, 2017). This statement
highlights that some employees are self-motivated and will carry out tasks as required
and will adhere to food safety standards regardless if it is a strong or weak food safety
culture that surrounds them, but majority will become demotivated if the culture in which
they are surrounded is weak and will begin to cut corners resulting in poor food safety
performance (Nayak and Waterson, 2017).
However, senior management did perceive the strong engagement from employees and a
strong commitment to food safety but did not perceive this as the strongest component of
the organisation’s current food safety culture. The plant manager perceived employee
ownership as a potential barrier to food safety culture. Nevertheless, it is understood that
employees and senior management have a high level of commitment towards food safety
due to the results obtained.

3.3.

Employees perception of their Peers Involvement in Food Safety efforts

Table 3 below presents the employees perception of the level of involvement or
engagement their peers have in food safety efforts. The mean score for this subsection
was 4.17, indicating a good food safety culture but improvements are needed to ensure
the establishment of a strong food safety culture. Since this was the lowest scoring
subsection, peer involvement can be defined as a barrier and that may impact negatively
on the organisation’s overall food safety culture if improvements or the weaker aspects
are not addressed.
An organisation’s food safety culture is impacted by the social networks their employees
are immersed or embedded into and the people within societies have common patterns of
thinking, common interpretations of stimuli, and common behavioural responses to these
stimuli. As an individual desires to feel accepted, these desires or social networks
influence their behavioural choices and perceptions (Yorio, Edwards and Hoeneveld,
2019). Therefore, an individual’s perception of their peers or social networks can offer an
insight into the organisation’s food safety culture. It is important to note that these scores
are based on the perceptions of the employees and it is possible for that the employees
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overestimate themselves and underestimated their peers as perceptions can be subjective
(De Boeck et a., 2016).
As discussed below, more accountability is needed for poor food safety performance.
Table 3: Results of Food Safety Culture Assessment expressed as frequency
distribution and mode (bold) of five-point Likert Scale (1 to 5) for the different
indicator questions(statements) of subsection (ii): Peer Involvement. Mean scores,
standard deviations and percentages for each indicator question(statement) and
subsection defined.
Percentage

Frequencies

(%)

(1)
Strongly

2

2.08%

2

2.08%

9

9.38%

46

47.92%

disagree
Q8: I have a strong
network of peers for
guidance in terms of
quality and food
safety

(2)
Disagree
N = 96

(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

37

Max Score

480 points

Overall Score

Mean Score

4.19 points

Standard Deviation

safety concerns for

Strongly

team discussions

disagree

(83.75%)
4.19±0.85

(%)

Q9: Peers raise
(1)

402 points

Percentage

Frequencies
quality and food

38.54%

N=96

(2)
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0

0%

3

3.13%

Disagree
(3)
Neither agree

7

7.29%

54

56.25%

nor disagree
(4)
Agree
(5)
Strongly Agree

32

Max Score

480 points

Overall Score

Mean Score

4.20 points

Standard Deviation

33.33%
403 points
(83.95%)
4.20±0.70
Percentage

Frequencies

(%)

(1)
Strongly

0

0%

6

6.25%

4

4.17%

53

55.21%

disagree
Q10: Peers are
directly involved in
quality efforts

(2)
Disagree

N=96

(3)
Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

33

Max Score

480 points

Overall Score

Mean Score

4.18 points

Standard Deviation

34.38%
414 points
(86.25%)
4.18±0.78
Percentage

Frequencies

(%)

(1)

0

121

0%

Strongly
Q11: Peers are held

disagree

accountable for

(2)

quality and food

Disagree

safety performance

(3)

6

6.25%

6

6.25%

56

58.56%

N=96

Neither agree
nor disagree
(4)
Agree
(5)
Strongly Agree

28

Max Score

480 points

Overall Score

Mean Score

4.1 points

Standard Deviation

1920 points

Overall Score

4.17 points

Standard Deviation

Max Score for
Section
Mean Score for
Section

29.17%
394 points
(82.08%)
4.1±0.77
1613 points
(84.01%)
4.17±0.62

A strong aspect of the organisation’s food safety culture is the capability and acceptance
for peers or team members to raise concerns for group discussion. Controversially, 3.13%
of the respondents disagreed with this idea of peers raising quality and food safety
concerns for team discussions, 7.29% neither agreed nor disagreed, while 56.25% agreed
and 33.33% strongly agreed. The mean score for this question was 4.2, indicating it is the
strongest aspect of peer involvement. Figure 3 below depicts a breakdown of the
perception of quality, operations, supply chains and HSES employees with regard to their
peers raising quality and food safety concerns for team discussions. Due to the small
sample sizes (n < 5), the departments of HR, Finance, Procurement, OPP and PCM were
excluded from the dot plot.
The organisation has a strong support network with enables employees to raise food safety
concerns that may arise on the production floor through an online corrective action and
preventative action (CAPA) module. Therefore, a probable motivator for this aspect of
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the organisation’s food safety culture is communication between employees and
managers and the allocation of resources (Arendt et al., 2011) as the organisation allocates
time daily for a meeting which allows production and quality personnel to review with
senior management any food safety and quality incidents raised by operators on the online
CAPA module.

Figure 3: Dot plot of Quality, Operations, Supply Chain and HSES employees’
perception of their Peers Involvement in raising quality and food safety concerns.

The lowest scoring component of this subsection was question 11 with a mean score of
4.1, with 6.25% of the respondents disagreeing and 6.25% neither agreeing nor
disagreeing, suggesting that employees feel their peers are not held accountable for their
food safety and quality performance. This component could potentially act as a barrier
and negatively impact on the organisation’s food safety culture. Figure 4 represents the
perception of quality, operations, supply chain and HSES employees’ perception of their
peer’s accountability and involvement in food safety and quality performance. Due to the
small sample sizes (n < 5), the departments of HR, Finance, Procurement, OPP and PCM
were excluded from the dot plot. As represented on the dot plot, operations personnel
disagreed with the indicator statement.
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Even though the number of respondents disagreeing or neither agreeing nor disagreeing
are low, accountability is a critical factor that impacts greatly towards an organisation’s
food safety culture. An organisation with strong food safety culture is one that implements
food safety metrics, leaders hold employees accountable, compliance is a key aspect of
day to day tasks and non-compliances are fully investigated (Ades et al., 2016b).

Figure 4: Dot plot of Quality, Operations, Supply chain and HSES employees’
perception of their peers’ involvement in food safety and quality performance.

3.4.

Senior Managements perception Peers Involvement in Food Safety
efforts

As seen above in table 3, peer involvement was the lowest scoring of the four predefined
drivers of strong food safety culture. Interestingly, only one of the four senior managers
interviewed identified peer involvement as a barrier or the weakest of the four drivers
affecting the organisation’s food safety culture:
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(Peer Involvement) “Our peer to peer encouragement is the weakest part of our food
safety culture. The management team do their part well and so do the individual
employees… but creating the team is the hard part”. (QFS Director).
This links back with the fact that team work is an integral part in forming a strong food
safety culture as it relates to the engagement of all parties in maintaining hygiene and
food safety (De Boeck et al., 2016). A sense of team work and peer to peer encouragement
is needed in the establishment of team cohesiveness.

3.5.

Employees perception of Communication and the Credibility of
Messages relating to Food Safety

Subsection (iii) Message Credibility relates to the communication aspect of the
organisation’s food safety culture and explores the employees’ perception of
communication and credibility of messages delivered from senior management relating
to food safety. Table 4 summarises the findings for this subsection. The mean score for
this subsection was 4.19, indicating an improving food safety culture when compared
with De Boeck’s (2015) benchmark score of 4.3.
Good communication from trusted sources is vital in achieving a strong culture as it
means that each employee shares the same values and objectives, with the aim of reaching
the same goal. It is a shared system of meaning which results in mutual understandings
and form the basis of communication within the organisation. If there is no shared basis
of communication or understanding, the efficiency and performance of the organisation
is affected (Martins and Terblanche, 2003).
Table 4: Results of Food Safety Culture Assessment expressed as frequency
distribution and mode (bold) of five-point Likert Scale (1 to 5) for the different
indicator questions (statements) of subsection (iii): Message Credibility. Mean
scores, standard deviations and percentages for each indicator question(statement)
and subsection defined.
Percentage

Frequencies

(%)

125

(1)
Strongly

0

0%

2

2.08%

8

8.33%

51

53.13%

disagree
Q12: Quality and

(2)

food safety messages

Disagree

are delivered by

(3)

respected sources

Neither agree
nor disagree

N =96

(4)
Agree
(5)
Strongly Agree

35

Max Score

480 points

Overall Score

Mean Score

4.24 points

Standard Deviation

36.46%
407 points
(84.79%)
4.24±0.69
Percentage

Frequencies

(%)

(1)
Strongly

0

0%

3

3.13%

12

12.50%

52

54.17%

disagree
Q13: Quality and

(2)

food safety related

Disagree

communications

(3)

appeal to me

Neither agree

personally

nor disagree

N=96

(4)
Agree
(5)
Strongly Agree

29

Max Score

480 points

Overall Score

Mean Score

4.11 points

Standard Deviation

126

30.21%
395 points
(82.23%)
4.11±0.74

Percentage

Frequencies

(%)

(1)
Strongly

0

0%

4

4.17%

8

8.33%

59

61.46%

disagree
Q14: Quality and

(2)

food safety messages

Disagree

are easy to

(3)

understand

Neither agree

N=96

nor disagree
(4)
Agree
(5)
Strongly Agree

25

Max Score

480 points

Overall Score

Mean Score

4.1 points

Standard Deviation

26.04%
393 points
(81.19%)
4.1±0.71
Percentage

Frequencies

(%)

(1)
Strongly
Q15: The company’s

disagree

priorities in terms of

(2)

quality

and

food

safety are clear and
easy to understand

Disagree

0

0%

3

3.13%

4

4.17%

50

52.08%

(3)
Neither agree
nor disagree

N= 96

(4)
Agree
(5)
Strongly Agree
Max Score

39

480 points

Overall Score

127

40.63%
413 points

(86.04%)
Mean Score
Max Score for
Section
Mean Score for

4.3 points

Standard Deviation

1920 points

Overall Score

4.19 points

Standard Deviation

4.3±0.7
1608 points
(83.75%)
4.19±0.55

Section

From this subsection, it is clear that employees perceive the importance of food safety
and quality and appreciate it is a top priority to the organisation. The mean score for
question 15 was 4.3, indicating it facilitates and contributes positively towards the
organisation’s food safety culture. 52.08% of the respondents ‘agreed’ and 40.63%
‘strongly agreed’ with the statement. Figure 5 is a dot plot depicting the quality,
operations, supply chain and HSES employees’ perception. Due to the small sample sizes
(n < 5), the departments of HR, Finance, Procurement, OPP and PCM were excluded
from the dot plot.
Food safety must be integrated into the organisation’s strategic goals to ensure it
materialises and is seen as a critical part of the production process. Once food safety is
established within the goals of the organisation, food safety dialogue must occur in order
to develop a strong food safety culture. Employees will then become interested in food
safety and being to understand why it is important for the organisation. A strategic plan
can then be developed and implemented move the organisation towards its food safety
goals and to ensure maturity of the organisation’s FSMS. However, the current status of
the organisation must be known and evaluated for this process to work and facilitate the
appropriate changes. These changes must be effectively communicated to ensure buy in
from all relevant stakeholders. Employees need to understand why these changes are
needed and how to complete day to day production tasks with food safety in mind. Once
changes begin, it is vital that leaders reward positive behaviours and hold those who are
resisting change accountable (Ades et al, 2016b).
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Figure 5: Dot plot of Quality, Operations, Supply chain and HSES employees’
perception of the level of priority given food safety and quality.

Figure 6 below represents the breakdown of quality, operations, supply chain and HSES
employees’ perception of quality and food safety messages. Due to the small sample sizes
(n < 5), the departments of HR, Finance, Procurement, OPP and PCM were excluded
from the dot plot.
This is the lowest scoring component of this subsection with a mean score of 4.1,
indicating it is improving but further improvements are needed to ensure communications
and messages relating to food safety are clear and transparent to prevent this becoming a
barrier to the organisation’s food safety culture. This result indicates that there can be a
lack of understanding within the organisation or that communications can be unclear or
over complicated as 4.17% of the respondents ‘disagreed’ and 8.33% ‘neither agreed nor
disagreed’ that communications and messages relating to food safety clear and easily
understood. However, as depicted in the figure below 61.46% of respondents agreed and
26.04% strongly that these messages are clear and easily understood but in order to ensure
efficiency and good food safety performance, mutual understandings and a common basis
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of communication within the organisation are always needed (Martins and Terblanche,
2003).

Figure 6: Dot plot representing Quality, Operations, Supply chain and HSES
employees perception of Quality and Food Safety messages.

3.6.

Senior Managements perception of Communication and the Credibility
of Messages relating to Food Safety

Message Credibility was the second lowest scoring of the four predefined drivers of food
safety culture. Therefore, if the needed improvements were not implemented, it is likely
this aspect would act as a barrier affecting the organisation’s food safety culture. Clearer
more relatable communications are needed. It was assumed that ‘message credibility’
would be the poorest scoring driver. The results from the questionnaire indicate that it is
not the weakest of the four drivers, but it is important to highlight that is scored only
marginally higher than peer involvement (the lowest scoring component). Two of the four
senior managements also perceived message credibility and communication of food
safety messages the weakest component of the organisation’s current food safety culture.
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The perception of senior managers and employees was similar as it was highlighted that
some messages are lost or over complicated before reaching the production operators:
“Messages are clear, but we probably need improvements in communication….
improvements so that it makes its way down and it gets to the last operator.”
(HSES Manager).
This potential barrier of unclear or lost food safety messages was also identified by the
employees and is discussed above in Section 4.2.4.
The organisation’s plant manager also perceived message credibility as the organisation’s
weakest component and made an interesting link between this component and employee
ownership:
“Message credibility is our weakest”
“Mixed signals when we are required to make business decisions that affect the
business, before the decision is made the food safety risks are always reviewed
and the decisions are based upon these…. But sometimes the reasons don’t make
it back to the shop floor with all the fact and we lose credibility and ownership
from the employees.” (Plant Manager).
Therefore, mutual understandings are needed and must be communicated between senior
management and employees to ensure same values, objectives and goals exist. If there is
no shared basis of communication or understanding, the efficiency and performance of
the organisation is affected, and problems can therefore be interpreted differently. Food
safety culture is expressed and communicated through symbols, behaviours, language and
the physical settings within the organisation. It is having a role in influencing the
organisations goals and statements and fills the cracks between what is said and what is
actually carried out. (Martins and Terblanche, 2003). Disruptions or ineffective
communication will therefore negatively impact on the organisations food safety culture
and demotivate employees affecting their ownership and commitment to food safety.
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3.7.

Employees perception of Leaders and their emphasis towards Food
Safety

Table 5 represents the employees’ perception of leadership and emphasis leaders have
towards food safety. Transformational leaders are those who motivate employees to
overcome obstacles, creating a common cause to achieve goals (Lee et al., 2013).
Therefore, in terms of food safety culture, it is important that transformational leadership
is apparent within the organisations to develop a close relationship between managers and
employees (Lee et al., 2013). Transformational leaders support career development and
ensure that there is a supportive climate, resulting in greater job satisfaction contributing
to a stronger food safety culture (Northouse, 2004).
The mean score for this subsection 4.22, indicating it is contributing positively towards
the organisation’s food safety culture, but some improvements are needed. This was the
second highest scoring subsection.
Table 5: Results of Food Safety Culture Assessment expressed as frequency
distribution and mode (bold) of five-point Likert Scale (1 to 5) for the different
indicator questions (statements) of subsection (v): Leadership emphasis. Mean
scores, standard deviations and percentages for each indicator question(statement)
and subsection defined.
Frequencies

Percentage (%)

(1)
Strongly disagree
Q16: It is clear
that quality and
food safety is a
priority to the
company

(2)
Disagree
(3)

1

1.04%

0

0%

6

6.25%

33

34.38%

N=96

Neither agree nor
disagree
(4)
Agree
(5)
Strongly Agree

56

132

58.33%

Max Score

480 points

Overall Score

Mean Score

4.49 points

Standard Deviation

Frequencies

Strongly disagree

‘walk the talk’
in terms of
quality and food
safety

(2)
Disagree
(3)
Neither agree nor

4

4.21%

4

4.21%

14

14.74%

48

50.53%

disagree

Agree
(5)
Strongly Agree

25

Max Score

475 points

Overall Score

Mean Score

3.9 points

Standard Deviation

Frequencies

Strongly disagree

importance of
quality and food
safety

(2)
Disagree
(3)

371 points
(78.11%)
3.9±0.98

1

1.04%

3

3.13%

6

6.25%

48

50.00%

N=96

Neither agree nor
disagree
(4)
Agree
(5)
Strongly Agree

Max Score

26.32%

Percentage (%)

(1)

emphasise the

4.49±0.71

N=96

(4)

Q18: Managers

(89.98%)

Percentage (%)

(1)

Q17: Managers

431 points

38

480 points

Overall Score
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39.58%
407 points

(84.79%)
Mean Score
Max Score for
Section
Mean Score for
Section

4.23 points

Standard Deviation

1435 points

Overall Score

4.22 points

Standard Deviation

4.23±0.79
1209 points
(84.25%)
4.22±0.72

Similarly, to subsection (iii), the highest scoring statement this subsection (v) was
question 16 which relates to the organisation’s priorities in terms of quality and food
safety. This statement had an overall a mean score of 4.49, making it the overall top
scoring statement and the strongest aspect of the organisation’s food safety culture
examined. Since it was the top scoring statement, a dot plot depicting the entire
organisation’s perception of the organisation’s priorities in terms of quality and food
safety can be seen below (figure 7). Only 1.04% strongly disagreed with the statement.
Food safety must be integrated into the organisation’s strategic goals or priorities to
ensure it materialises and is seen as a critical part of the production process. Once food
safety is established within the goals of the organisation, employees will become
interested in food safety and being to understand why it is important for the organisation,
creating a strong food safety culture. (Ades et al., 2016). With this considered, this score
and aspect offers a great deal to the organisation’s food safety culture, contributing
positively, highlighting that employees are engaged, and leaders are also communicating
effectively the organisation’s goals and priorities in terms of quality and food safety.
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Figure 7: Dot plot representing employees’ perception of the level of priority given
to quality and food safety by the Organisation.

Controversially, the lowest scoring indicator statement in this subsection and overall was
question 17 which relates to the employees’ perception of managements and their food
safety and quality practices. The mean score for this question was 3.9, indicating it is
acting as a potential barrier to the organisation’s food safety culture. However, as stated
above, scores between 3 and 4.2 indicate a good food safety culture but improvements
are needed. Figure 8 represents the entire organisation’s perception of management and
their food safety and quality practices. 4.21% of respondents said they ‘strongly disagree’,
4.21% ‘disagree’ and 14.74% ‘neither agree nor disagree’ with the statement indicating
that a proportion of employees feel managers do emphasise food safety but fail to act
appropriately, with the majority of this proportion belonging to the quality and operations
departments.
Effective management or leadership an important factor affecting an organisation’s food
safety performance and culture. It is needed for consistency during food production of
safe food. Food safety goals can only be achieved if there is an effective FSMS in

135

operation and motivational leaders as it offers direction to employees and organises
resources (Griffith et al., 2010).

Figure 8: Dot plot of employees’ perception of management and their food safety
and quality practices.

3.8.

Senior Managements perception of Leaders and their emphasis towards
Food Safety

Leadership emphasis was the second highest scoring driver of food safety culture, but it
has been acknowledged that changes and improvements are needed in areas such as
communication and presences on the production floor.
Senior management’s perception of leadership emphasis towards food safety is like that
of the employees as two senior managers identified leadership emphasis as the strongest
component of the organisation’s food safety culture, while the remaining two senior
managers felt it was good, but improvements are needed, placing it somewhere in the
middle.
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The two managers who identified this driver as the strongest of the four drivers had a
similar perception as they felt it is clear from communications and messages that quality
and food safety is a top priority to the company:
“I think our leadership emphasis towards food safety is the strongest as food
safety is at the fore front of all leaders’ messages” (PCM Manager).
“Leadership emphasis is the strongest… a lot of messages about food safety
highlighting its importance to us as a supply point” (QFS Director).
It was identified by the HSES manager as ranking somewhere in the middle as it was
acknowledged that their presences on the floor can be hindered by other commitments:
“I feel our leadership emphasis is somewhere in the middle.. it needs improvements
as our leadership is not present enough on the floor… that’s why I get leadership
tours conducted…and more leadership would help our culture…. But it’s hard to get
the balance with our busy schedules to spend more time on floor.” (HSES Manager).
This could therefore be a contributing factor affecting the low perceived involvement of
peers in food safety efforts and why approximately 10% of employees ‘strongly disagree’
or ‘disagree’ that managers ‘walk the talk’ in terms of quality.

3.9.

Employees and Senior Management’s perception of the Organisation’s
current Food Safety Culture

3.9.1.

Employee’s perception of the Organisation’s current Food Safety Culture

Table 6 summarises the mean score and standard deviation calculated for each subsection
and for the employee’s overall perception of the organisation’s food safety culture. The
mean score was calculated so that a comparison could be made between the benchmark
score of 4.3 points as outlined by De Boeck (2015.) The organisation’s food safety culture
was calculated and was found to have a mean score of 4.21 and a standard deviation of
0.52. The culture could therefore be classified as ‘good’ or ‘improving’.
This score highlights employees are interested and perceive the importance of food safety
to the organisation and it is a clear priority. (Ades et al., 2016b). However, it also indicates
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that improvements are needed around the two drivers that relate to employees specifically
such as peer involvement and employee ownership. Employee ownership was in fact the
highest scoring driver, but the indicator questions highlighted a gap in employees’
empowerment to raise food safety concerns. This is something that is needed is a
proactive culture is to be established as they seek to improve current situations and is
required (Crant, 2000). Improvements that are needed to ensure adequate peer
involvement includes engagement and involvement of peers in resolving food safety
concerns and will be improved if team cohesiveness increases. The remaining weaknesses
highlighted such as accountability and unclear food safety messages relate to
management and need to be resolved at a management level.
Table 6: Overall Total Score, Percentage, Mean Score and Standard Deviation of
the Organisation’s Food Safety Culture.
Employee
Ownership
Mean Score
Peer Involvement
Mean Score

Standard
4.3 points

4.17 points

Message
Credibility

4.19 points

Mean Score
Leadership
Emphasis

4.22 points

Mean Score
Overall
Mean Score
Overall Max Score

4.21 points
7180 points

Deviation
Standard
Deviation
Standard
Deviation

Standard
Deviation
Standard
Deviation
Total Score

4.3±0.62

4.17±0.62

4.19±0.55

4.22±0.72

4.21±0.52
6055 Standard
Deviation

Total: 84.33% ±0.79
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6055±0.79

The mean score for each department perceived food safety culture calculated from the
questionnaire and is detailed below in table 7. The department with the lowest perceived
food safety culture was HSES with a mean score of 4.19, while the department with the
highest mean score was OPP with a mean score of 4.43. However, due to the varying and
low sample sizes, the mean score may not be reflective. It is important to note that is very
little variation between the mean scores per department, which may indicate that
departments have the same perception of food safety culture. The high perception of food
safety culture amongst all departments could be due to the food safety policies and
standards implemented. This was also perceived as a facilitator or factor contributing
positively towards the organisation’s food safety culture during the interviews:
“We have a good culture as our standards are excellent.” (HSES Manager).
Table 7: Mean Food Safety Culture Score and median (Likert answer scale 1 to 5)
for the different departments, with n. number of people surveyed.
Department

Respondent (n.)

Mean Score

Median

HSES

7

4.19

4

Quality

27

4.22

4

Operations

33

4.20

4

Supply Chain

15

4.27

4

HR

4

4.25

4

Finance

3

4.33

4

Procurement

3

4.20

4

OPP

2

4.43

4

PCM

2

4.23

4
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It is recommended to conduct non-parametric statistical analysis methods such as Chisquare (x2), Mann-Whitney U test and Kruskal-Wallis test on data obtained from Likert
scale questionnaires. Therefore, the relationship between the specific demographics
(departments) and their perceived food safety culture was analysed using the KruskalWallis test and the relationship between employees and senior management perceived
food safety culture was examined using the Mann-Whitney U test (Harpe, 2015).
No significant differences were found between the different departments and their
perception of the organisation’s food safety culture (p > 0.05). This was calculated using
non-parametric Kruskal-Wallis test and results are summarised below in table 8.
Departments with less than five respondents (n < 5) were excluded as the Kruskal-Wallis
test assumes sample sizes contain 5 or more respondents (Harpe, 2015). The total sample
size after these exclusions was (n = 82). Therefore, food safety and quality is a priority to
all departments, not only the quality department.
Table 8: Summary of results using non-parametric Kruskal-Wallis test.

Department

N

Median

HSES

7

4

Quality

27

4

P-Value

0.72
Operations

33

4

Supply Chain

15

4

Overall

82

3.9.2. Senior Management’s perception of the Organisation’s current Food
Safety Culture
Senior management’s perception of the organisation’s food safety culture is that it is
strong and is aided by involvement of the organisation’s senior management and central
teams:
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“We have a strong culture of food safety and I would give it a 4.5 score as we do
a lot for food safety and also for food defense.” (HSES Manager).

“I think it is a very strong food safety culture… it comes from the central
organisation and is filtered across all the Supply Points and our corporate food
safety programme reinforces it.” (QFS Director).
However, it is also acknowledged that it is growing; and some improvements are needed
to ensure it continues to grow:
“I think we have a strong food safety culture, but it could be stronger and enforced
more. The company grew very quickly, but the culture did not but we are catching
up, for that reason I would give it a score of 3.5 out of 5.” (PCM Manager).
“Our food safety culture is improving; it could be a lot better. There is a great
sense of food safety culture with our frontline managers, but at a factory floor
level, it could improve. I would give it a score of 3.5.” (Plant Manager).
Management’s perception of the organisation’s food safety culture is good, but it is
recognised that changes are needed or improvements in enforcement and employee
ownership and commitment to food safety.

Table 9: Mean Food Safety Culture score and median of Senior Management's
perception of the Organisation's Food Safety Culture calculated from results
obtained during the Semi-Structured Interviews, with N the number of people
interviewed.

Senior Management

N

Mean

Median

4

3.88

3.75

3.9.3. The relationship between Employees and Senior Management’s
perception of the Organisation’s Food Safety Culture
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The median score to quantify each employee’s perception of the organisation’s food
safety culture was calculated. The median score for senior management’s perception was
also calculated and was based on score given during the semi-structured interview (as per
table 9). The results obtained were used to determine if there was any difference between
employees and senior managements perception of the organisation’s food safety culture.
The p-value was calculated using the Mann-Whitney U test. The employee’s perception
the organisation’s food safety culture was higher than that of senior management, but this
was not significant based on p > 0.05. This indicates that employees and senior
management perceive the organisation’s food safety culture as good or improving. The
results are summaries below in table 10 and a confidence level of 95.02% was achieved.
It is also important to note when using Mann-Whitney U test, population size of sample
1 must be less than or equal to sample 2 (Harpes, 2015).
Table 10: Summary of Employees and Senior Management’s perception of the
organisation’s Food Safety Culture.
Sample

N

Median

Senior Management

4

3.75

Employee

96

4.00

P-Value

0.130

4 Conclusions and Recommendations
4.1.

Conclusion

This research was conducted using questionnaires and semi-structured interviews which
assessed the food safety culture of a dairy processing facility in Ireland. The organisation
would be perceived as having a strong food safety culture if the mean score was 4.3 or
above. Based on the overall mean score obtained from the questionnaires, the
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organisation’s food safety culture was found to have a mean score of 4.21 and standard
deviation of 0.52, indicating a good or improving food safety culture. The research
identified the strongest and weakest components of the organisation’s food safety culture.
Peer involvement was the lowest scoring with an overall mean of 4.17 and standard
deviation of 0.62, meaning this is a potential barrier. Message credibility was third with
a mean score of 4.19 and standard deviation of 0.55, also acting as a barrier. Leadership
emphasis was second highest scoring component with a mean score of 4.22 and standard
deviation of 0.72 and employee ownership was the highest scoring with a mean of 4.3
and standard deviation of 0.62. The mean scores and median for each of department
within the organisation were calculated. The results were statistically analysed using the
Kruskal-Wallis test and it was found that there were no significant differences between
any of the different departments and their perception of the organisation’s current food
safety culture (p > 0.05).
The organisation’s employees are committed to food safety and quality, but peer to peer
encouragement is weak due to their little involvement in resolving food safety or quality
issues. There is no accountability for food safety performance, and this is apparent as
managers fail to ‘walk the talk’ in terms of quality and food safety practices. This
component is therefore preventing the organisation establishing a strong food safety
culture. Appropriate actions can now be implemented to help create a strong network of
peers such as team workshops focusing on food safety performance. KPIs relating to
teams’ food safety performance could be established to promote team work and food
safety performance offering tangible rewards to teams with excellent team work or the
best food safety performance.
Senior management’s perception of the barriers to food safety culture were slightly
different than those identified by the questionnaire. For example, peer involvement was
identified by only one of the four managers as a barrier. Lastly, the mean score and median
of senior management’s perception of the organisation’s food safety culture was
marginally lower. However, the results were analysed using the Mann-Whitney U test
and no significant difference was found between employees and senior management’s
perception of the organisation’s current food safety culture as (p > 0.05). Some
differences were found between the barriers perceived by employees and management.
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4.2.

Recommendations

This research highlighted that there is currently a lack of accountability for poor food
safety performance in the organisation which is resulting in peers feeling demotivated.
Therefore, it is recommended that the organisation’s leaders and management encourage
the involvement of peer in food safety. Team work could be promoted using incentive or
rewards for good food safety performance and would improve the engagement of all
interested parties.
Improvements in message credibility and clarity is also needed as it was identified that
some food safety related messages are unclear or over complicated. The use of
communication tools such as information sheets could be useful and help in improving
communications relating to food safety and quality.
For future research in this area, it is recommended to sample all members of staff of the
organisation. A limitation of this study was that not all employees or senior management
participated in the interviews or surveys and since organisational culture is representative
of all members of the organisation, majority if not all should be sampled.
Secondly, it is recommended that in the demographic section of the questionnaire, adding
the additional department of engineering and maintenance to the list of options in order
to prevent employees reporting into this department being missed or classified as
operations.
Thirdly, it is recommended that data from Likert scales is analysed using it median or
mode values as mean scores may not be reflective. However, in order to allow comparison
with the benchmark score of 4.3 as defined by De Boeck (2015), the mean score for the
questionnaire was analysed. Future research should focus on the median and mode results.
Fourthly, when using Kruskal-Wallis test, it is assumed that sample sizes or the
population contains 5 or more. Therefore, it is recommended that future research ensures
that each department contains at least five employees. A limitation of this research was
that some departments had 4 or less respondents and were subsequently excluded when
conducting the statistical test.
Fifthly, the relationship between length of employment and perceived food safety culture
was not examined. During future studies, this comparison would be valuable.
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From an industry perspective, food safety culture scores could be compared to the number
of CCP failures and assess if there is any link between HACCP compliance and an
organisation’s food safety culture. This research does not assess the effectiveness or
performance of the techno-managerial route such the organisation’s HACCP system or
CCP failures that could be used as another contributing factor or aspect influencing the
organisation’s food safety culture.
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